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Description 

In WO-A-9200011 certain asymmetrical bis(aryloxy)-alkanes and aryloxy-benzofuranyloxy-alkanes acting as leu- 
kotriene B 4 antagonists are disclosed. 
s The present invention relates to hydroxyamidinophenoxyalkoxyphenyl derivatives and thio analogs of the formula I 



10 



15 




wherein the C(=NOH)-NH 2 group may be in tautomeric form; and pharmaceutically acceptable salts thereof, in which: 

R-, is amino or amino which is mono- or disubstituted by a substituent selected from an aliphatic hydrocarbon 
20 radical, an araliphatic hydrocarbon radical, an aromatic radical, and a cycloaliphatic hydrocarbon radical, or is 

amino which is disubstituted by a divalent aliphatic hydrocarbon radical or a said radical interrupted by oxygen; 
R 2 is hydrogen, halogen, trifluoromethyl, an aliphatic hydrocarbon radical, or hydroxy; or R 2 is hydroxy which is 
etherified by an aliphatic alcohol, araliphatic alcohol or aromatic alcohol, or which is esterified by an aliphatic or 
araliphatic carboxylic acid; or R 2 is hydroxy which is etherified by an aliphatic alcohol which is substituted by 
25 carboxy, by esterified carboxy or by amidated carboxy; 

X-| and X 3 , independently of one another, are oxygen (-O-) or sulphur (-S-); and 
X 2 is a divalent aliphatic hydrocarbon radical which may be interrupted by an aromatic radical; 
R 3 and R 4 are, independently of one another, hydrogen, halogen, trifluoromethyl, an aliphatic hydrocarbon radical, 
hydroxy or hydroxy which is etherified by an aliphatic alcohol or which is esterified by an aliphatic or araliphatic 
30 carboxylic acid; and 

wherein aryl in the above definitions may be, independently of one another, further substituted by one or more substit- 
uents selected from halogen, trifluoromethyl, an aliphatic hydrocarbon radical, hydroxy, or hydroxy which is etherified 
by an aliphatic alcohol or which is esterified by an aliphatic or araliphatic carboxylic acid; 
35 wherein a cycloaliphatic hydrocarbon radical may be substituted by an aliphatic radical; 

and to a process for the preparation of these compounds, to pharmaceutical compositions comprising these com- 
pounds, to the use of these compounds for the therapeutic treatment of the human or animal body or for the manufacture 
of a pharmaceutical composition. 

The compounds of the invention wherein the C(=NOH)-NH 2 group is in tautomeric form are represented by formula 

40 I 1 



45 




R 3 R 4 

wherein R-,, R 2 , R 3 , R 4 , X 1; X 2 and X 3 have meaning as defined for formula I. 

Compounds according to the invention can form acid addition salts, especially pharmaceutically acceptable salts. 
55 These are formed, for example, with inorganic acids, such as mineral acids, for example sulfuric acid, a phosphoric or 
hydrohalic acid, or with organic sulfonic acids, such as (C-|-C4-)alkane- or arylsulfonic acids which are unsubstituted 
or substituted, for example, by halogen, for example methane- or toluenesulfonic acid. Preferred are salts formed with 
hydrochloric acid and methanesulfonic acid. 
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The general definitions used below have, if not defined differently, the following meanings: 

An aliphatic hydrocarbon radical is, for example, lower alkyl, lower alkenyl and secondarily lower alkynyl. 

An araliphatic hydrocarbon radical is, for example, optionally substituted phenyl-lower alkyl and secondarily phenyl- 
lower alkenyl and phenyl-lower alkynyl. 
s A cycloaliphatic hydrocarbon radical is, for example, cycloalkyl and secondarily cycloalkenyl, which is unsubstituted 

or mono- or polysubstituted, for example, disubstituted, by lower alkyl. 

A divalent aliphatic hydrocarbon radical is, for example, lower alkylene. 

A divalent aliphatic radical interrupted by oxygen is, for example, lower alkylene interrupted by oxygen, e.g. eth- 
ylene-O-ethylene. 

10 A divalent aliphatic hydrocarbon radical which is interrupted by an aromatic radical is, for example, lower alkylene- 

phenylene-lower alkylene or lower alkylene-naphthylene-lower alkylene. 

An aliphatic alcohol is, for example, a lower alkanol or lower alkenol, and an araliphatic alcohol is, for example, a 
phenyl-lower alkanol. 

An aromatic alcohol is, for example, a phenol which is unsubstituted or is further substituted such as monosubsti- 
15 tuted, for example, disubstituted or secondarily trisubstituted. 

Hydroxy which is etherified by an aliphatic or araliphatic alcohol is, for example, lower alkoxy or lower alkenyloxy 
and phenyl-lower alkoxy. 

An aliphatic carboxylic acid is, for example, a lower alkanoic or lower alkenoic acid, and an araliphatic carboxylic 
acid is, for example, a phenyl-lower alkanoic acid. 
20 Hydroxy which is esterified by an aliphatic or araliphatic carboxylic acid is, for example, lower alkanoyloxy sec- 

ondarily lower alkenoyloxy, or is phenyl-lower alkanoyloxy. 

An acyl radical which is derived from an an organic carboxylic acid is, for example, lower alkanoyl, phenyl-lower 
alkanoyl or unsubstituted or substituted aroyl, such as benzoyl, naphthoyl, indanoyl or fluorenoyl, or heteroaroyl such 
as pyridylcarbonyl, thienylcarbonyl, pyrrolylcarbonyl, furanylcarbonyl, and imidazolylcarbonyl. 
25 An acyl radical which is derived from an organic carbonic acid is, for example, alkoxycarbonyl or alkenyloxycarbonyl 

which in each case are unsubstituted or substituted by an aromatic radical or is cycloalkoxycarbonyl which is unsub- 
stituted or substituted by lower alkyl. 

An acyl radical which is derived from a sulfonic acid is, for example, alkanesulfonyl, arylalkanesulfonyl, cycloal- 
kanesulfonyl or arylsulfonyl. 

30 An acyl radical which is derived from a carbamic acid is, for example, amino-carbonyl which is substituted by alkyl, 

arylalkyl or aryl. 

An aromatic radical is, for example, unsubstituted or substituted such as monosubstituted or polysubstituted, for 
example, disubstituted or secondarily trisubstituted carbocyclic aryl, such as phenyl, naphthyl, indanyl or fluorenyl, or 
heterocyclic aryl, such as pyridyl, thienyl, pyrrolyl, furanyl, and imidazolyl. 

35 Aryl represents preferably monocarbocyclic aryl, advantageously optionally substituted phenyl, such being phenyl 

or phenyl substituted by e.g. lower alkyl, lower alkoxy, halogen or trifluoromethyl. 

The aromatic radicals referred to before and hereafter are generally unsubstituted or further substituted such as 
monosubstituted or polysubstituted, for example disubstituted or secondarily trisubstituted, in particular, for example, 
by a substituent selected from the group consisiting of halogen, trifluoromethyl, lower alkyl, lower alkenyl, lower alkynyl, 

40 hydroxy, lower alkoxy, lower alkenyloxy, phenyl-lower alkoxy, lower alkanoyloxy, lower alkenoyloxy, and phenyl-lower 
alkanoyloxy. 

Preferred positions of the following structural elements in the corresponding phenyl ring in formula I are: positions 
4 (para) or 5 (meta) for -CO-R-,, position 2 (ortho) or 3 (meta) for R 2 , and position 4 (para) for -C(=NOH)-NH 2 . 

The term "substituted by one or more substituents" refers preferably to one, two or three such substituents, ad- 
45 vantageously one or two. 

The expression "lower" means that corresponding groups and compounds in each case contain in particular not 
more than 7, preferably not more than 4, carbon atoms. 

Halogen is, in particular, fluorine, chlorine or bromine, and furthermore includes iodine. 

Lower alkyl is, in particular, C-|-C 7 -alkyl and is, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
50 sec-butyl, tert-butyl and furthermore includes corresponding pentyl, hexyl and heptyl radicals. C-|-C 4 -Ayk is preferred. 

Lower alkenyl is, in particular, C 3 -C 7 -alkenyl and is, for example, 2-propenyl or 1-, 2- or 3-butenyl. C 3 -C 5 -Alkenyl 
is preferred. 

Lower alkynyl is, in particular, C 3 -C 7 -alkynyl and is preferably propargyl. 

Phenyl-lower alkyl is, in particular, phenyl-C-|-C4-alkyl and is preferably benzyl, 1- and 2-phenethyl, while phenyl- 
55 lower alkenyl and phenyl-lower alkynyl are, in particular, phenyl-C 2 -C 5 alkenyl and -alkynyl, in particular 2-phenyl-vinyl, 
3-phenylallyl and 3-phenylpropargyl. 

Cycloalkyl is, in particular, C 3 -C 7 -cycloalkyl and is, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl 
and cycloheptyl. Cyclopentyl and cyclohexyl are preferre'd. 



3 



EP 0 601 977 B1 



Cycloalkenyl is, in particular, C 3 -C 7 -cycloalkenyl and is preferably cyclopent-2- or -3-enyl, or cyclohex-2- and -3-en- 

yi- 

Lower alkylene e.g. in amino which is disubstituted by lower alkylene is, in particular, C 2 -C 6 -alkylene and is, for 
example, butylene, pentylene, or 2,6-butylene. Preferred is C 4 -C 5 -alkylene, especially pentylene. 

Lower alkylene X 2 is, in particular, C 2 -C 8 -alkylene, preferably straight-chain, and is, for example, ethylene, pro- 
pylene, butylene, pentylene, hexylene, heptylene and also octylene. C 4 -C 7 -Alkylene is preferred, especially pentylene 
and also butylene, hexylene or heptylene. 

Lower alkylene which is interrupted by a phenyl radical (X 2 ) is, in particular, lower alkylene-phenylene-lower 
alkylene or lower alkylene-naphthylene-lower alkylene such as C 2 -C 4 -alkylene-phenylene-C 2 -C 4 -alkylene or C 2 -C 4 - 
alkylene-naphthylene-C 2 -C 4 -alkylene, preferably straight-chain, and is, for example, methylene-phenylenemethylene, 

1 .2- ethylene-phenylene-1 ,2-ethylene, such as 1 ,2-ethylene-1 ,4-phenylene-1 ,2-ethylene, 1 ,3-propylene-phenylene- 

1 .3- propylene, such as 1 ,3-propylene-1 ,4-phenylene-1 ,3-propylene, or butylene-phenylene-butylene radicals, also a 
corresponding 1 ,2-ethylene-naphthylene- 1,2-ethylene radical. C 2 -C 4 -alkylene-phenylene-C 2 -C 4 -alkylene or C 2 -C 3 - 
alkylene-naphthylene-C 2 -C 3 -alkylene is preferred, especially 1 ,2-ethylene-1 ,4-phenylene-1 ,2-ethylene. 

Lower alkoxy is, in particular, C-|-C 7 -alkoxy and is, for example, methoxy, ethoxy, n-propyloxy, isopropyloxy, n- 
butyloxy, isobutyloxy, sec-butyloxy, tert-butyloxy, and furthermore includes corresponding pentyloxy, hexyloxy and hep- 
tyloxy radicals. C^-C^AIkoxy is preferred. 

Lower alkenyloxy is, in particular, C 3 -C 7 -alkenyloxy and is, for example, allyloxy or but-2-en- or but-3-enyloxy. C 3 - 
C 5 -Alkenyloxy is preferred. 

Phenyl-lower alkoxy is, in particular, phenyl-C-|-C 4 -alkoxy, such as benzyloxy, 1- or 2-phenylethoxy, or 1-, 2- or 
3-phenylpropyloxy. 

Lower alkanoyloxy is, in particular, C 2 -C 8 -alkanoyloxy, in particular, C 2 -C 5 -alkanoyloxy, such as acetyloxy, propi- 
onyloxy or pivaloyoxy. 

Lower alkenoyloxy is, in particular, C 3 -C 8 -alkenoyloxy, in particular, C 3 -C 5 -alkenoyloxy, such as propenoyloxy. 

Phenyl-lower alkanoyloxy is, in particular, phenyl-C 2 -C 8 -alkanoyloxy, in particular, phenyl-C 2 -C 5 -alkanoyloxy, such 
as phenylacetyloxy, phenylpropionyloxy or phenylpivaloyloxy 

Alkoxycarbonyl is, in particular, C 2 -C 12 -alkoxycarbonyl and is, for example, methoxy-, ethoxy-, propyloxy- pival- 
oyloxy- or octyloxy-carbonyl. C 2 -C 9 -Alkoxycarbonyl is preferred. 

Alkenyloxycarbonyl is, in particular, C 3 -C 12 -alkenyloxycarbonyl, for example, allyloxycarbonyl. Preferred is C 3 -C 5 - 
alkenyloxycarbonyl. 

Cycloalkyloxycarbonyl is, in particular, C 3 -C 7 -cycloalkoxycarbonyl, preferred is cyclopentyloxycarbonyl or cy- 
clohexyloxycarbonyl. 

Alkanesulfonyl is, in particular, C-|-C 7 alkanesulfonyl and is, for example, methane-, ethane-, n-propane- or isopro- 
panesulfonyl. C-|-C 4 -Alkanesulfonyl is preferred. 

Arylalkanesulfonyl is, in particular, phenyl-C-|-C 7 alkanesulfonyl, for example, benzyl- or 1- or 2-phenylethan-sul- 
fonyl. Phenyl-C-|-C 4 -alkane-sulfonyl is preferred. 

Cycloalkanesulfonyl is, in particular, C 3 -C 7 -cycloalkanesulfonyl, preferred is cyclopentanesulfonyl or cyclohex- 
anesulfonyl. 

Naphthyl is 1- or 2-naphthyl. 

Indanyl is, for example, 1-, 2-, 3- or 4-indanyl. 

Fluorenyl is, for example, 1-, 2-, 3-, 4- or 5-fluorenyl. 

Lower alkanoyl is, in particular, C-|-C 7 -alkanoyl and is, for example, formyl, acetyl, propionyl, butyryl, isobutyryl or 
pivavolyl. C 2 -C 5 - Alkanoyl is preferred. 

Phenyl-lower alkanoyl is, in particular, phenyl-C 2 -C 7 -alkanoyl and is, for example, phenylacetyl or 2- or 3-phenyl- 
propionyl. Phenyl-C 2 -C 4 -alkanoyl is preferred. 

Substituted aroyl represents aroyl, such as benzoyl, which is substituted e.g. by lower alkoxy, lower alkyl, hydroxy, 
hydroxymethyl or by acyloxymethyl, such as lower alkanoyloxy methyl or benzoyloxymethyl. 

Naphthoyl is 1- or 2-naphthoyl. 

Indanoyl is, for example, 1-, 2-, 3- or 4-indanoyl. 

Fluorenoyl is, for example, 1-, 2-, 3-, 4- or 5-fluorenoyl. 

Esterified carboxyl represents preferably lower alkoxycarbonyl or aryl-lower alkoxycarbonyl. 

Amidated carboxyl represents preferably aminocarbonyl, hydroxyaminocarbonyl, mono-or di-lower alkylaminoc- 
arbonyl, (mono-aryl-mono-lower alkyl)aminocarbonyl, mono- or di-(aryl-lower alkyl)aminocarbonyl or (mono-aryl-lower 
alkyl-mono-lower alkyl)aminocarbonyl. 

The compounds of the invention exhibit valuable pharmacological properties in mammals, and are particularly 
useful as selective Leukotriene B 4 (LT 4 ) receptor antagonists. LTB 4 is an important inflammatory mediator being a 
potent chemotactic agent and activator of polymorphonuclear leucocytes (PMN's) and monocytes. It modulates the 
production and effects of other important inflammatory mediators e.g. interleukin-1 and gamma interferon. LTB 4 has 
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been implicated in the pathogenesis of a number of inflammatory diseases. Thus, the compounds of the invention are 
useful e.g. for the treatment of a condition or syndrome in a mammal responsive to the selective antagonism of LTB 4 
receptors, such as rheumatoid arthritis, inflammatory bowel disease, psoriasis, non-steroidal-antiinflammatory-drug- 
induced gastropathy, adult respiratory distress syndrome (ARDS), myocardial infarction, allergic rhinitis, hemodialysis- 

s induced neutropenia, and late phase asthma. The compounds of the invention are also useful e.g. as analgesics for 
the treatment of pain of any origin, and for the treatment of osteoarthritis, also for the treatment of ocular conditions, 
such as ocular allergy and inflammation, and also for the treatment of dermatitis, e.g. atopic and contact dermatitis. 

The above-cited properties are demonstrable in in vitro and in vivo tests, using advantageously mammals, e.g. 
rats. Said compounds can be applied in vitro in the form of solutions, e.g. preferably aqueous solutions, and in vivo 

10 either enterally or parenterally, advantageously orally, e.g. as a suspension or in aqueous solution. The dosage in vitro 
may range between about 0.5 ng/ml and about 100 ng/ml. The dosage in vivo may range, depending on the route of 
administration, between about 1 and about 1000 mg/kg per day. 

Beneficial effects are evaluated in pharmacological tests generally known in the art, e.g. as illustrated herein. 
Receptor Binding with [ 3 H1-LTB A to Intact Human Neutrophils: Neutrophils (PMN's) are prepared from uncoagulated 

15 human venous blood. Blood is dispersed into 50 ml polypropylene tubes containing 15 ml of HESPAN (Dupont, Wilm- 
ington, DE), and mixed. Tubes are allowed to stand at room temperature for 40 minutes until most of the red blood 
cells sediment. The supernatants are removed and centrifuged for 5-10 min at 400 x g. The remaining pellets are 
diluted in 70 ml of Phosphate Buffered Saline without calcium and magnesium (PBS without metals; GIBCO, Grand 
Island, NY) and 35 ml of this suspension are placed in each of two polypropylene tubes containing 15 ml of Ficoll- 

20 Paque (Sigma, St. Louis, MO). Gradients are then centrifuged for 15 minutes at 420 x g. The mononuclear cell layer 
is discarded and the remaining red blood cell pellet is resuspended in 1 0 ml of PBS without metals. Twenty ml of filtered 
deionized water are added to the suspension for approximately 20 sec followed by the same volume of buffer at two 
times the normal concentration. The cell suspension is mixed and centrifuged for 5 min at 200 x g, followed by one 
wash with buffer, and final resuspension. 

25 Binding of [ 3 H]-LTB 4 to LTB 4 receptors is measured in intact human polymorphonuclear leukocytes, as described 

by Gorman and Lin (Gorman, R. and Lin, A Methods Enzymol. 141: 372-378, 1987). Intact human neutrophils are 
suspended in Hank's Balanced Salt Solution (HBSS) at a concentration of 3 x 106 cells/assay tube. An aliquot of the 
cell suspension (300 jlxI) is added to triplicate tubes containing 50 uJ [3H]-LTB 4 (specific activity 32 Ci/mmol, DuPont- 
NEN, Boston, MA) at a final concentration of 0.5 nM, 100 uJ buffer and 50 uJ drug or buffer. Nonspecific binding is 

30 determined in the presence of 300 nM LTB 4 . The reaction is initiated by addition of cell suspension and continued at 
0°C for 20 min. Bound radioactivity is isolated by vacuum filtration through Whatman GF/C glass fiber filters using a 
Brandel cell harvester and unbound radioactivity removed with 2 x 5 ml washes with ice-cold saline. Filters are placed 
in polyethylene scintillation mini-vials to which is added 3.5 ml of Formula-989 scintillation cocktail (NEN). After equi- 
libration, radioactivity determinations and data calculations are performed using non-linear regression analysis on RS/1 . 

35 LTB^-lnduced PMN Aggregation: Human PMNs are prepared as previously described. Neutrophil aggregation is 

assessed by monitoring the intensity of light passing through a suspension of cells (Craddock et al. ; J. Clin. Invest. 60: 
260-264, 1977) using a Payton dual channel aggregometer (model 300BD). Cuvettes containing 0.25 ml of cell sus- 
pension (25 x 106 cells/ml) in PBS without calcium and magnesium are incubated with 5 |ag/ml ml of cytochalasin B 
for 2 minutes at 37°C. 5 jlxI of 2 jllM LTB 4 in PBS (20 nM final concentration) are added and the aggregation response 

40 monitored for 3-5 min, the time required for optimal response, Compounds are solubilized in 0.01 M DMSO and then 
diluted in PBS to 0.001 M. 5 uJ of compound solution is added along with cytochalasin B and cells as described above. 
Following the preincubation period 5 uJ of 2 jlxM LTB 4 are added and aggregation is measured. Percent inhibition of 
aggregation is calculated by comparing peak heights in the presence and absence of compound. Percent inhibition is 
plotted as a function of the log concentration of compound and the IC 50 determined directly from the graph. 

45 LTB A -lnduced Neutropenia in the Rat: Male Sprague Dawley rats (crl: CDBR; Charles River, Wilmington, MA.) ) 

(250-300 grams) are fasted overnight prior to the experiment. At least six animals are used per treatment group. Rats 
are given vehicle or compound either intravenously or orally and at intervals after dosing, neutrophil counts are deter- 
mined from blood samples obtained just prior to and 20 seconds after intravenous infusion of 200 ng LTB 4 . In studies 
where compound is administered orally, drug is given by gavage. When drug is administered intravenously, rats are 

50 first anesthetized with 50 mg/kg i.p. of Sodium Pentabarbital. The jugular vein is exposed and cleaned of the surrounding 
tissue. At 3, 4 or 18 hours following administration of compound or vehicle by either route, blood samples are taken 
(0.3 ml of blood in 1 .5 ml polypropylene microcentrifuge tube containing 0.01 ml 7.5% EDTA). Blood neutrophil counts 
are determined using a Technicon H- hematology instrument Antagonism of the LTB 4 -induced neutropenia response 
for the compounds tested is calculated. 

55 Analgesic activity can be demonstrated e.g. in the Randall-Selitto test for analgesia, e.g. as described in Arch. Int. 

Pharmacodyn. Ther. V\±, 409 (1957). 

Bronchial effects such as anti-asthmatic activity, can be demonstrated in the antigen-induced guinea pig bronchoc- 
onstriction test, e.g. as described by Anderson et al, Br. J. Pharmacol. 1983 , 78 , 67-74. 
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The trinitrobenzenesulfonic acid-induced chronic colitis test in the rat, e.g. as described by Wallace et al, Gastro- 
enterology J_989, 96, 29-36, can be used to evaluate compounds for effects indicative of utility in inflammatory bowel 
diseases. 

The arachidonic acid-induced mouse ear edema test, e.g. as described by Young et al, J. Invest, Dermatol. 1984 , 
s 82, 367-371 can be used to evaluate compounds for antiinflammatory activity and for effects indicative of utility in 
dermatological disorders such as psoriasis. 

The invention especially relates to compounds of formula I and pharmaceutical^ acceptable salts thereof, in which: 

R-i is amino or amino which is mono- or disubstituted by a substituent selected from lower alkyl, lower alkenyl, 
10 lower alkynyl, phenyl-lower alkyl, phenyl-lower alkenyl, phenyl-lower alkynyl, phenyl, naphthyl, indanyl, fluorenyl, 

cycloalkyl and cycloalkenyl; cycloalkyl and cycloalkenyl each being unsubstituted or mono- or polysubstituted by 
lower alkyl; or is amino which is disubstituted by lower alkylene; 

R 2 is hydrogen, halogen, trifluoromethyl, lower alkyl, lower alkenyl, lower alkynyl, hydroxy, lower alkoxy, lower 
alkenyloxy, phenyl-lower alkoxy, phenoxy, lower alkanoyloxy, lower alkenoyloxy or phenyl-lower alkanoyloxy; or 
15 R 2 is lower alkoxy substituted by carboxy, lower alkoxycarbonyl, aminocarbonyl or mono- or di-lower alkylamino- 

carbonyl; 

X-| and X 3 , independently of one another, are O or S; 

X 2 is lower alkylene, lower alkylene-phenylene-lower alkylene or lower alkylene-naphthylene-lower alkylene; and 
R 3 and R 4 are independently of one another, hydrogen, halogen, trifluoromethyl, lower alkyl, lower alkenyl, lower 
20 alkynyl, hydroxy, lower alkoxy, lower alkenyloxy, phenyl-lower alkoxy, lower alkanoyloxy, lower alkenoyloxy or phe- 

nyl-lower alkanoyloxy; 

wherein the aromatic radicals in the above definitions - phenyl, naphthyl, indanyl and fluorenyl - are, independently of 
one another, unsubstituted or substituted by one or more substituents selected from halogen, trifluoromethyl, lower 
25 alkyl, lower alkenyl, lower alkynyl, hydroxy, lower alkoxy, lower alkenyloxy, phenyl-lower alkoxy, lower alkanoyloxy, 
lower alkenoyloxy and phenyl-lower alkanoyloxy. 

The invention especially relates to compounds of formula I and pharmaceutically acceptable salts thereof, in which: 

R-i is amino which is mono- or disubstituted by a substituent selected from C r C 7 -alkyl, phenyl-C-|-C 7 -alkyl, phenyl 
30 and C 3 -C 6 -cycloalkyl, C 3 -C 6 -cycloalkyl being unsubstituted or mono- or polysubstituted by C-|-C 7 -alkyl, or is amino 

which is disubstituted by C 3 -C 6 -alkylene; 

R 2 is hydrogen, -C 7 -alkoxy, phenyl-C-| -C 4 -alkoxy or hydroxy; or R 2 is -C 7 -alkoxy substituted by aminocarbonyl 
or lower alkoxycarbonyl; 

X-| and X 3 each are O, or furthermore are, independently of one another, O or S; 
35 R 3 and R 4 are, independently of one another, hydrogen, halogen, trifluoromethyl, C-|-C 7 -alkyl, or C-|-C 7 -alkoxy; 

wherein phenyl in the above definitions is unsubstituted or, furthermore, independently of one another, substituted by 
one or more substituents selected from halogen, trifluoromethyl, C-|-C 7 -alkyl, and C-|-C 7 -alkoxy. 

The invention especially relates to compounds of formula I and pharmaceutically acceptable salts thereof, in which 
40 -CO-R-i is located in position 4 (para) or 3 or 5 (meta) of the corresponding phenyl ring with respect to -Xj-; R 2 - is 
located in position 2 (ortho) or 3 (meta) of the corresponding phenyl ring with respect to -X-|-; and -C(=NOH)-NH 2 is 
located in position 4 (para) of the corresponding phenyl ring with respect to -X 3 -. 

The invention especially relates to compounds of formula IA 

45 

° j v A k NOH 

3 R 4 
R 2 

55 

wherein the C(=NOH)-NH 2 group may be in tautomeric form, and pharmaceutically acceptable salts thereof, in which: 
R-i is di-C-|-C4-alkylamino, such as di-ethylamino or di-isopropylamino, C-i^alkyl-phenylamino, such as phenyl- 
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isopropyl-amino, C 1 -C 4 alkyl-(phenyl-C 1 -C4-alkyl)-amino, such as methyl-benzyl-amino, di-C 3 -C 6 -cycloalkylamino, 
such as di-cyclohexylamino, which is unsubstituted or substituted by C-|-C 4 -alkyl, or 1 -piperidino which is unsub- 
stituted or substituted by C-|-C 4 -alkyl, such as 2-methyl-1 -piperidino; 

R 2 is hydrogen, hydroxy, halogen or C-|-C4-alkoxy, such as methoxy; or R 2 is C-|-C4-alkoxy which is substituted 
by carboxy, lower alkoxycarbonyl, aminocarbonyl, hydroxyaminocarbonyl, or by mono- or di-lower alkylaminocar- 
bonyl; 

X-| and X 3 are O; 

X 2 is C 4 -C 7 -alkylene, such as pentylene; and 

R 3 and R 4 are hydrogen, halogen, trifluoromethyl, C-|-C 4 -alkyl, or C-|-C 4 -alkoxy. 

The invention especially relates to compounds of formula IA and pharmaceutically acceptable salts thereof, in 
which: 

R-, is di-C-|-C 4 -alkylamino, such as di-ethylamino or di-isopropylamino, C-|-C 4 -alkyl-(phenyl)-amino, such as phe- 
nyl-isopropyl-amino, C^C^alkyl-fphenyl-C-i-C^alkylJ-anriino, such as methyl-benzyl-amino, di-C 3 -C 6 -cy- 
cloalkylamino, such as di-cyclohexylamino which is unsubstituted or substituted by C-|-C 4 -alkyl, or 1 -piperidino 
substituted by C-|-C 4 -alkyl, such as 2-methyl-1 -piperidino; 

R 2 is hydrogen, hydroxy, or C-|-C 4 -alkoxy, such as methoxy; or R 2 is C-,-C 4 -alkoxy substituted by C-| -^-alkoxy- 
carbonyl, such as ethoxycarbonylmethyl, or by aminocarbonyl; 
X-| and X 3 are O; 

X 2 is C 4 -C 7 -alkylene, such as pentylene; and 
R 3 and R 4 are hydrogen. 

The invention further especially relates to compounds of formula I A and pharmaceutically acceptable salts thereof, 
in which: 

R-, is di-C-,-C 4 -alkylamino, such as di-ethylamino or di-isopropylamino, or C-,-C 4 -alkyl(phenyl)amino such as phe- 
nyl-isopropyl-amino; 

R 2 is hydrogen or C-,-C 4 -alkoxy, such as methoxy; 
X-| and X 3 are O; 

X 2 is C 4 -C 7 -alkylene, especially pentylene; and 
R 3 and R 4 are hydrogen. 

The invention further especially relates to compounds of formula I A and pharmaceutically acceptable salts thereof, 
in which: 

R-i is di-C-|-C 4 -alkylamino, such as di-isopropylamino; 
R 2 is hydrogen or C-|-C 4 -alkoxy, such as methoxy; 
X-| and X 3 are O; 

X 2 is C 4 -C 7 -alkylene, especially pentylene; and 
R 3 and R 4 are hydrogen. 

The invention also particularly relates to the compounds of formula IB 



wherein the C(=NOH)-NH 2 group may be in tautomeric form, and pharmaceutically acceptable salts thereof, in which: 

R-, is di-C-, -C 4 -alkylamino, such as di-ethylamino or di-isopropylamino, -C 4 alkyl-(phenyl)amino, such as phenyl- 
isopropyl-amino, C 1 -C 4 -alkyl-(phenyl-C 1 -C 4 -alkyl)-amino, such as methyl-benzyl-amino, di-C 3 -C 6 -cycloalkylami- 




NOH 



C NH 2 



(IB) 
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no, such as di-cyclohexylamino, which is unsubstituted or substituted by C-|-C 4 -alkyl, or 1-piperidino substituted 
by C-|-C 4 -alkyl, such as 2-methyl-1 -piperidino; 

R 2 is hydrogen, hydroxy, halogen or C-|-C 4 -alkoxy, such as methoxy; or R 2 is C-,-C 4 -alkoxy which is substituted 
by carboxy, lower alkoxycarbonyl, aminocarbonyl, hydroxyaminocarbonyl or by mono- or di-lower alkylaminocar- 
5 bonyl; 

X-| and X 3 are O; 

X 2 is C 4 -C 7 -alkylene, such as pentylene; and 

R 3 and R 4 are independently of one another, hydrogen, halogen, trifluoromethyl, C-|-C 4 -alkyl, or C r C 4 -alkoxy. 

10 The invention especially relates to compounds of formula IB and pharmaceutically acceptable salts thereof, in 

which: 

R-, is di-C-|-C 4 -alkylamino, such as di-ethylamino or di-isopropylamino, C-|-C 4 -alkyl-(phenyl)-amino, such as phe- 
nyl-isopropyl-amino, C-|-C 4 -alkyl-(phenyl-C-|-C 4 -alkyl)-amino, such as methyl-benzyl-amino, di-C 3 -C 6 -cy- 
15 cloalkylamino, such as di-cyclohexylamino, which is unsubstituted or substituted by C-|-C 4 -alkyl, or 1-piperidino 

which is unsubstituted or substituted by C r C 4 -alkyl, such as 2-methyl-1 -piperidino; 

R 2 is hydrogen, fluoro, chloro, hydroxy or C-|-C 4 -alkoxy, such as methoxy; or R 2 is C-,-C 4 -alkoxy substituted by 
carboxy, C-|-C 4 -alkoxycarbonyl, such as ethoxycarbonylmethoxy, or by aminocarbonyl, such as aminocarbonyl- 
methoxy; 
20 X-, and X 3 are O; 

X 2 is C 4 -C 7 -alkylene, such as pentylene; and 
R 3 and R 4 are hydrogen. 

The invention further especially relates to compounds of formula I B and pharmaceutically acceptable salts thereof, 
25 in which: 

R-, is di-C-,-C 4 -alkylamino, such as di-ethylamino or di-isopropylamino, or C-,-C 4 -alkyl(phenyl)amino such as phe- 
nyl-isopropyl-amino; 

R 2 is hydrogen, fluoro, chloro, hydroxy or C-|-C 4 -alkoxy, such as methoxy; or R 2 is carboxy-C-|-C 4 -alkoxy, C-,-C 4 - 
30 alkoxycarbonyl-C-|-C 4 -alkoxy, such as ethoxycarbonylmethoxy, or aminocarbonyl-C-|-C 4 -alkoxy, such as aminoc- 

arbonylmethoxy; 
X-| and X 3 are O; 

X 2 is C 4 -C 7 -alkylene, especially pentylene; and 
R 3 and R 4 are hydrogen. 

35 

When R 2 in the above compounds of formula I A and I B is substituted -C 4 -alkoxy, preferred are such compounds 
in which the ether oxygen and the substituent are separated by one carbon atom. 

The invention relates especially to the specific compounds described in the Examples and salts thereof. 
The compounds of formula I can be prepared in a manner known per se. Their preparation is, for example, char- 
ge acterized in that a compound of the formula II 



CO-R 



45 




(II) 



50 



or a salt thereof, in which Z-, is a radical which can be converted into the grouping -C(=NOH)-NH 2 , is treated with 
hydroxylamine or a salt thereof, optionally in hydroxy-protected form, 
55 and, if desired, a compound of the formula I or a salt thereof obtainable according to the process or in another manner 
is converted into another compound or a salt thereof according to the invention, a free compound of the formula I 
obtainable according to the process is converted into a salt, a salt obtainable according to the process is converted 
into the free compound of the formula I or into another salt, or a mixture of isomers obtainable according to the process 
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is separated and the desired compound is isolated. 

A radical Z-| which can be converted into the variable -C(=NOH)-NH 2 is, for example, cyano, (lower) alkoxy-imi- 
nocarbonyl or halogeno-iminocarbonyl [halogeno-C(=NH)-]. 

Protected forms of hydroxylamine are those wherein the hydroxy group is protected for example as a benzyl ether 
s or tetrahydropyranyl ether. Removal of said protecting groups is carried out according to methods well known in the 
art, e.g. hydrogenolysis or acid hydrolysis, respectively. 

The reactions described herein are carried out in a manner known per se, for example in the absence or in the 
customary manner in the presence of a suitable solvent or diluent or a mixture thereof, the reaction being carried out, 
according to need, with cooling, at room temperature or with warming, for example in a temperature range from about 
10 -80°C up to the boiling point of the reaction medium, preferably from about -1 0°C to about +1 80°C, and, if necessary, 
in a closed vessel, under pressure, in an inert gas atmosphere and/or under anhydrous conditions. Conditions are 
illustrated herein, including the examples. 

In starting compounds and intermediates which are converted to the compounds of the invention in a manner 
described herein, functional groups present, such as carboxy and hydroxy groups, are optionally protected by conven- 
es tional protecting groups that are common in preparative organic chemistry. Protected carboxy and hydroxy groups are 
those that can be converted under mild conditions into free carboxy and hydroxy groups without the molecular frame- 
work being destroyed or other undesired side reactions taking place. 

The purpose of introducing protecting groups is to protect the functional groups from undesired reactions with 
reaction components under the conditions used for carrying out a desired chemical transformation. The need and 
20 choice of protecting groups for a particular reaction is known to those skilled in the art and depends on the nature of 
the functional group to be protected (hydroxy group, amino group, etc.), the structure and stability of the molecule of 
which the substituent is a part and the reaction conditions. 

Well-known protecting groups that meet these conditions and their introduction and removal are described, for 
example, in J.F.W. McOmie, "Protective Groups in Organic Chemistry", Plenum Press, London, New York, 1973, T. W. 
25 Greene, "Protective Groups in Organic Synthesis", Wiley New York, 1991. 

In the processes cited herein, reactive functional derivatives of carboxylic acids represent, for example, anhydrides 
especially mixed anhydrides, acid halides, acid azides, lower alkyl esters and activated esters thereof. Mixed anhy- 
drides are preferably such from pivalic acid, or a lower alkyl (ethyl, isobutyl) hemiester of carbonic acid; acid halides 
are for example chlorides or bromides; activated esters for example succinimido, phthalimido or 4-nitrophenyl esters; 
30 lower alkyl esters are for example the methyl or ethyl esters. 

Also, a reactive esterified derivative of an alcohol in any of the reactions cited herein represents said alcohol 
esterified by a strong acid, especially a strong inorganic acid, such as a hydrohalic acid, especially hydrochloric, hyd- 
robromic or hydroiodic acid, or sulphuric acid, or by a strong organic acid, especially a strong organic sulfonic acid, 
such as an aliphatic or aromatic sulfonic acid, for example methanesulfonic acid, 4-methylbenzenesulfonic acid or 
35 4-bromobenzenesulfonic acid. A said reactive esterified derivative is especially halo, for example chloro, bromo or 
iodo, or aliphatically or aromatically substituted sulfonyloxy, for example methanesulfonyloxy, 4-methylbenzenesulfo- 
nyloxy (tosyloxy) or trifluoromethylsulfonyloxy. 

In the above process, alkoxy-iminocarbonyl is, for example C-|-C4-alkoxy-iminocarbonyl such as methoxy- or 
ethoxy-iminocarbonyl, whereas halogeno-iminocarbonyl is, for example chloro-iminocarbonyl. 
40 Preferably, those compounds of the formula II are employed in which Z 2 is cyano or C-|-C 4 -alkoxy-iminocarbonyl 

such as methoxy- or ethoxy-iminocarbonyl. The reaction is preferably carried out by reacting with a hydroxylamine salt 
in the presence of a base such as sodium hydroxide, sodium ethoxide, lithium hydroxide and the like in a polar solvent 
such as ethanol at elevated temperature, e.g. up to reflux temperature. 

The starting materials of formula II wherein Z-| is cyano can be prepared for example 

45 

(a) by reacting, a compound of formula III 
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wherein R'-| is R-| as defined above but may also represent hydroxy or lower alkoxy and X-|, R 2 and R 3 have meaning 
as defined above, in the presence of a base, with a compound of the formula IV 




(IV) 



R 4 



wherein Z 2 is a reactive esterified hydroxy leaving group, and X 2 , X 3 and R 4 have meaning as defined above; or 
(b) by reacting a compound of formula V 



COR'! 




R 3 

wherein R'-, , R 2 , R 3 , X-| and X 2 have meaning as defined above, and Z' 2 represents a reactive esterified hydroxy 
leaving group, in the presence of a base, with a compound of formula VI 




R 4 



wherein R 4 and X 3 have meaning as defined hereinabove. 

Reactive esterified hydroxy (e.g. for Z 2 or Z' 2 ) is preferably halo, e.g. bromo or iodo, or methanesulfonyloxy. 

The reaction is preferably carried out as mentioned above in the presence of a base, such as potassium carbonate 
in an inert solvent such as acetonitrile or sodium hydride in a polar inert solvent such as dimethylformamide. 

The starting materials of formula IV and V can in turn be prepared e.g. by reacting, in the presence of a base, a 
compound of formula VI and III, respectively, with a compound of formula VII 

Z 3 -X 2 -Z' 3 (VII) 

wherein X 2 has meaning as defined hereinabove and both Z 3 and Z' 3 represent reactive esterified hydroxy or a func- 
tional group convertible thereto (preferably halogen); advantageously Z 3 and Z' 3 are not identical, e.g. one represents 
bromo while the other represents chloro. 

The starting materials of formula III, VI and VII are either known or can be prepared according to methods well 
known in the art. In any of the above intermediates, COR'-, being carboxyl or esterified carboxyl can be converted into 
any of the other meanings for COR-| in any appropriate intermediate according to methods well-known in the art. For 
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example, the acid can first be converted to an anhydride, acid halide or mixed anhydride and then reacted with the 
amine corresponding to R-, , preferably in the presence of a base such as pyridine, triethylamine or potassium carbonate 
in an inert solvent such as dichloromethane. Alternately, the acid can be condensed with the amine in the presence of 
a condensing agent such as N,N'-dicyclohexylcarbodiimide. 

s The nitriles of formula II (or any nitrile intermediates) can be converted to iminoethers, the compounds of formula 

II wherein is ethoxyiminocarbonyl, by treatment with ethanol and anhydrous hydrogen chloride. The iminoethers 
can then be converted to compounds of the invention by treatment with hydroxylamine or a derivative thereof. 

Relating to compounds wherein R 2 represents lower alkoxy substituted by carboxy, by esterified carboxy or by 
amidated carboxy, such compounds can be prepared from intermediates obtained by alkylation of starting materials 

10 or intermediates wherein R 2 is hydroxy with the appropriate reactive esterified hydroxy-substituted carboxylic acids or 
amides, e.g. the bromo-substituted lower alkyl carboxylic acid esters or amides. The esters can in turn be converted 
to the carboxylic acids or amides by methods well-known in the art. The starting materials and intermediates wherein 
R 2 is hydroxy are prepared from compounds wherein R 2 is e.g. methoxy by solvolysis thereof, e.g. with boron tribromide. 
The invention further includes any variant of the present processes, in which an intermediate product obtainable 

15 at any stage thereof is used as starting material and the remaining steps are carried out, or the process is discontinued 
at any stage thereof, or in which the starting materials are formed under the reaction conditions, or in which the reaction 
components are used in the form of their salts or optically pure antipodes. 

A compound according to the invention which is obtainable by the process can be converted into another compound 
according to the invention in a manner known per se. 

20 |f one of the variables contains mono-substituted amino (for example R-| ), corresponding compounds of the formula 

I or salts thereof can be N-alkylated in a manner known per se; likewise, N-mono-substituted carbamoyl (for example 
R-i) can be further N-alkylated or (aryl-)alkylated. The reaction is carried out, for example, using a reactive ester of an 
(aryl-)C-|-C 7 -alkyl halide, for example a bromide or iodide, an (aryl-)C-|-C 7 -alkylsulfonate, for example a methanesul- 
fonate or p-toluenesulfonate, or using a di-C,-C 7 -alkyl sulfate, for example dimethyl sulfate, preferably under basic 

25 conditions, such as in the presence of sodium hydroxide solution or potassium hydroxide solution, and advantageously 
in the presence of a phase-transfer catalyst, such as tetrabutylammonium bromide or benzyltrimethylammonium chlo- 
ride, where, however, stronger basic condensing agents, such as alkali metal amides, hydrides or alkoxides, for ex- 
ample sodium amide, sodium hydride or sodium ethoxide, may be necessary. 

If the compounds of the invention contain unsaturated radicals, such as (lower)alkenyl groups, these can be con- 

30 verted into saturated radicals in a manner known per se. Thus, for example, multiple bonds are hydrogenated by 
catalytic hydrogenation in the presence of hydrogenation catalysts, suitable for this purpose being, for example, nickel, 
such as Raney nickel, and noble metals or their derivatives, for example oxides, such as palladium or platinum oxide, 
which may be applied, if desired, to support materials, for example to carbon or calcium carbonate. 

The invention also relates to any novel starting materials and processes for their manufacture and their use. 

35 Depending on the choice of starting materials and methods, the new compounds may be in the form of one of the 

possible isomers or mixtures thereof, for example, as substantially pure geometric (cis or trans) isomers, optical isomers 
(antipodes), racemates, or mixtures thereof. The aforesaid possible isomers or mixtures thereof are within the purview 
of this invention. 

Any resulting mixtures of isomers can be separated on the basis of the physico-chemical differences of the con- 
40 stituents, into the pure geometric or optical isomers, diastereoisomers, racemates, for example by chromatography 
and/or fractional crystallization. 

Any resulting racemates of final products or intermediates can be resolved into the optical antipodes by known 
methods, e.g. by separation of the diastereoisomeric salts thereof, obtained with an optically active acid or base, and 
liberating the optically active acidic or basic compound. 
45 Finally, the compounds of the invention are either obtained in the free form, or as a salt thereof. 

In view of the close relationship between the free compounds and the compounds in the form of their salts, when- 
ever a compound is referred to in this context, a corresponding salt is also intended, provided such is possible or 
appropriate under the circumstances. 

The compounds, including their salts, can also be obtained in the form of their hydrates, or include other solvents 
50 used for their crystallization. 

The pharmaceutical compositions according to the invention are those suitable for enteral, such as oral or rectal, 
transdermal, topical, ocular and parenteral administration to mammals, including man, to antagonize LTB 4 receptors, 
and for the treatment of a condition or syndrome responsive to the selective antagonism of LTB 4 receptors, comprising 
an effective amount of a pharmacologically active compound of the invention, alone or in combination, with one or 
55 more pharmaceutical^ acceptable carriers. 

The novel pharmaceutical products contain, for example, from about 10 % to about 80 %, preferably from about 
20 % to about 60 %, of the active compound. Examples of pharmaceutical products according to the invention for 
enteral or parenteral administration are those in dose-unit forms such as coated tablets, tablets, capsules or suppos- 
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itories, as well as ampoules. These are prepared in a manner known per se, for example using conventional mixing, 
granulating, coating, dissolving or freeze-drying processes. Thus, pharmaceutical products for oral use can be obtained 
by combining the active compound with solid excipients, where appropriate granulating a mixture which is obtained, 
and processing the mixture or granules, if desired or necessary, after addition of suitable auxiliaries to tablets or cores 
s of coated tablets. 

The pharmacologically active compounds of the invention are useful in the manufacture of pharmaceutical com- 
positions comprising an effective amount thereof in conjunction or admixture with excipients or carriers suitable for 
either enteral or parenteral application. Preferred are tablets and gelatin capsules comprising the active ingredient 
together with a) diluents, e.g. lactose, dextrose, sucrose, mannitol, sorbitol, cellulose and/or glycine; b) lubricants, e. 

10 g. silica, talcum, stearic acid, its magnesium or calcium salt and/or polyethyleneglycol; for tablets also c) binders e.g. 
magnesium aluminum silicate, starch paste, gelatin, tragacanth, methylcellulose, sodium carboxymethylcellulose and 
or polyvinylpyrrolidone; if desired d) disintegrants, e.g. starches, agar, alginic acid or its sodium salt, or effervescent 
mixtures; and/or e) absorbants, colorants, flavors and sweeteners. Injectable compositions are preferably aqueous 
isotonic solutions or suspensions, and suppositories are advantageously prepared from fatty emulsions or suspensions. 

is Said compositions may be sterilized and/or contain adjuvants, such as preserving, stabilizing, wetting or emulsifying 
agents, solution promoters, salts for regulating the osmotic pressure and/or buffers. Cores of coated tablets are pro- 
vided with suitable, optionally enteric, coatings, using, inter alia, concentrated sugar solutions which optionally contain 
gum arabic, talc, polyvinylpyrrolidone, polyethylene glycol and/or titanium dioxide, lacquer solutions in suitable organic 
solvents or solvent mixtures or, for the preparation of enteric coatings, solutions of suitable cellulose products such as 

20 acetyl cellulose phthalate or hydroxypropylmethylcellulose phthalate. Colorants or pigments can be added to the tablets 
or coatings of coated tablets, for example, to identify or to indicate various doses of active compound. In addition, they 
may also contain other therapeutically valuable substances. Said compositions are prepared according to conventional 
mixing, granulating or coating methods, respectively, and contain about 0.1 to 75 %, preferably about 1 to 50 %, of the 
active ingredient. 

25 Suitable formulations for topical application, e.g. to the skin and eyes, are preferably aqueous solutions, ointments, 

creams or gels well-known in the art. 

Suitable formulations for transdermal application include an effective amount of a compound of the invention with 

carrier. Advantageous carriers include absorbable pharmacologically acceptable solvents to assist passage through 

the skin of the host. Characteristically, transdermal devices are in the form of a bandage comprising a backing member, 
30 a reservoir containing the compound optionally with carriers, optionally a rate controlling barrier to deliver the compound 

of the skin of the host at a controlled and predetermined rate over a prolonged period of time, and means to secure 

the device to the skin. 

In conjunction with another active ingredient, a compound of the invention may be administered either simultane- 
ously, before or after the other active ingredient, either separately by the same or different route of administration or 
35 together in the same pharmaceutical formulation. 

The dosage of active compound administered is dependent on the species of warm-blooded animal (mammal), 
the body weight, age and individual condition, and on the form of administration. A unit dosage for oral administration 
to a mammal of about 70 kg may contain e.g. between about 1 and about 100 mg/kg per day of the active ingredient. 
The following examples are intended to illustrate the invention and are not to be construed as being limitations 
40 thereon. Temperatures are given in degrees Centrigrade. If not mentioned otherwise, all evaporations are performed 
under reduced pressure, preferably between about 1 5 and 1 00 mm Hg (= 20-1 33 mbar). The structure of final products, 
intermediates and starting materials is confirmed by standard analytical methods, e.g. microanalysis and spectroscopic 
characteristics (e.g. MS, IR, NMR). Abbreviations used are those conventional in the art. 

Example 1 : A stirred solution of 2-acetoxy-4-[5-(4-cyanophenoxy)pentyloxy]-N,N-bis(1 -methylethyl)benzamide (20 
45 g, 42.9 mmol) in 20 ml_ of water and 350 ml_ of ethanol is treated with sodium hydroxide (3.43 g, 85.8 mmol) and 
hydroxylamine hydrochloride (5.97 g, 85.9 mmol). After refluxing overnight, the reaction is concentrated in vacuo. The 
resulting material is purified by chromatography on silica gel (500 g) with 65-100% ethyl acetate/hexane followed by 
30% methanol/ethyl acetate as the eluent. After concentration in vacuo, the residue is recrystallized with methanol, 
ethyl acetate, and hexane to afford 4-[5-[4-[amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-hydroxy-N,N-bis 
50 (1 -methylethyl)benzamide as colorless crystals, m.p. 1 95-1 97°C; CHN for C 2 5H3 5 N 3 0 5 : 



Theory: 


%C: 65.62; 


%H: 7.71; 


%N: 9.18; 


Found: 


%C: 65.68; 


%H: 7.84; 


%N: 8.90. 



The starting material, 2-acetoxy-4-[5-(4-cyanophenoxy)pentyloxy]-N,N-bis(1 -methylethyl)benzamide, can be pre- 
pared, for example, as follows: 

A stirred solution of 4-cyanophenol (80.9 g, 0.679 mol) in 1260ml_of acetonitrile is treated with potassium carbonate 
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(93.9 g, 0.679 mol) and 1 -bromo-5-chloropentane (126 g, 0.679 mmol). The reaction is refluxed overnight and potas- 
sium carbonate is filtered off. The filtrate is concentrated in vacuo to generate oil which is partitioned between ether 
and water. The organic layer is washed with water, dried with magnesium sulfate, and concentrated in vacuo to afford 
5-(4-cyanophenoxy)pentyl chloride as a white solid. 

s A stirred solution of 2,4-dihydroxy-benzoic acid (10 g, 64.9 mmol) in 200 ml_ of N,N-dimethylformamide is treated 

with 60% sodium hydride (7.8 g, 195 mmol). After stirring at 0°C for 10 minutes, the reaction is treated with 5-(4-cy- 
anophenoxy)pentyl chloride (14.5 g, 64.9 mmol) and stirred at 70°C overnight. The reaction is partitioned between 
ethyl acetate and 1N hydrochloride solution. The organic layer is washed with 1N hydrochloric acid and brine, dried 
over sodium sulfate, and concentrated in vacuo to 100 ml_. The resulting material is treated with hexane and the 

10 precipitate is filtered to generate 4-[5-(4-cyanophenoxy)pentyloxy]-2-hydroxy-benzoic acid as a colorless solid. 

A stirred solution of 4-[5-(4-cyanophenoxy)pentyloxy]-2-hydroxy-benzoic acid (28 g, 82 mmol) in 300 mL of dichlo- 
romethane is treated with pyridine (1 3.3 mL, 164 mmol) and acetic anhydride (9.3 mL, 98.4 mmol) and stirred at room 
temperature for 30 minutes. The reaction is concentrated in vacuo and the residue is partitioned between ethyl acetate 
and 1 N hydrochloric acid. The organic phase is washed with 1 N hydrochloric acid and brine, dried over sodium sulfate, 

15 and concentrated in vacuo. The resulting 2-acetoxy-4-[5-(4-cyanophenoxy)pentyloxy]-benzoic acid is then dissolved 
in 300 mL of dichloromethane and treated at 0°C with oxalyl chloride (8.6 mL, 98.4 mmol) and N,N-dimethylformamide 
(7.6 mL, 98.4 mmol). This solution is stirred at room temperature for 30 minutes and treated with 30 mL of diisopro- 
pylamine at 0°C. After stirring at room temperature for 30 minutes, the reaction is filtered and the filtrate is concentrated 
in vacuo. The resulting material is partitioned between ethyl acetate and 1 N hydrochloric acid. The organic phase is 

20 washed with brine, dried over sodium sulfate, and concentrated in vacuo to afford 2-acetoxy-4-[5-(4-cyanophenoxy) 
pentyloxy]-N, N-bis-(1 -methylethyl)benzamide. 

Example 2: In a way analogously as described in Example 1 , the following compound is prepared: 4-[5-[4-[amino 
(hydroxyimino)methyl]phenoxy]pentyloxy]-2-hydroxy-N-(1-methylethyl)-N-phenylbenzamide is obtained from 2-ace- 
toxy-4-[5-(4-cyanophenoxy)pentyloxy]-N-(1-methylethyl)-N-phenylbenzamide as white crystals, m.p. 133-135°C; 

25 



Theory: 


%C: 68.41; 


%H: 6.77; 


%N: 8.55; 


Found: 


%C: 68.10; 


%H: 6.91; 


%N: 8.35. 



Example 3: A stirred solution of ethyl 5-[5-(4-cyanophenoxy)pentyloxy]-2-[N,N-bis(1 -methylethyl)aminocarbonyl] 
phenoxyacetate (970 mg ; 1 .9 mmol) in 20 mL of anhydrous ethanol is treated with hydroxylamine hydrochloride (400 
mg, 5.7 mmol) and 21% sodium ethoxide solution in ethanol (2.1 mL, 5.7 mmol) and stirred at 50°C overnight. The 
reaction is concentrated in vacuo and purified by chromatography on silica gel (20 g) with 80-100% ethyl acetate/ 
hexane followed by 0-10% methanol/ethyl acetate as the eluent to afford 

(a) ethyl 2-[5-[5-[4-[amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-[N,N-bis-(l-methylethyl)aminocarbonyl] 
phenoxy]acetate as a colorless foam; 





Theory: 


%C: 64.07; 


%H: 7.60; 


%N: 7.33; 


40 


Found: 


%C: 64.43; 


%H: 7.51 


%N: 7.58; 



(b) 4-[5-[4-[amino(hydroxyimino)methyl]phenoxy)pentyloxy]-2-[(N-hydroxycarbamoyl)methoxy]-N,N-bis(1-meth- 
ylethyl)benzamide as a colorless foam; 



45 



Theory: 


%C: 61.12; 


%H: 7.22; 


%N: 10.56; 


Found: 


%C: 61.37; 


%H: 7.22; 


%N: 10.29. 



The starting material, ethyl 5-[5-(4-cyanophenoxy)pentyloxy]-2-[N,N-bis(1-methylethyl)aminocarbonyl]phenoxya- 
50 cetate, can be prepared, for example, as follows: 

A stirred solution of 4-[5-(4-cyanophenoxy)pentyloxy)-2-hydroxy-N,N-bis(1 -methylethyl)benzamide (1.0 g, 2.36 
mmol) in 10.0 mL of N,N-dimethylformamide is treated with 60% sodium hydride (100 mg, 2.59 mmol) and ethyl bro- 
moacetate (290 u±, 2.59 mmol), 

and the mixture is heated at 70°C overnight; the reaction is partitioned between ethyl acetate and water, dried over 
55 sodium sulfate and concentrated in vacuo to afford a yellow foam. This material is purified by chromatography on silica 
gel (30 g) with 40-50% ethyl acetate/hexane as the eluent to afford ethyl 5-[5-(4-cyanophenoxy)pentyloxy]-2-[N,N-bis 
(1 -methylethyl)aminocarbonyl]phenoxyacetate as a colorless foam. 

Example 4: A stirred solution of ethyl 2-[5-[5-(4-cyanophenoxy)pentyloxy]-2-[N,N-bis(1 -methylethyl)aminocarbo- 
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nyl]phenoxy]-2-methylpropanoate (1.2 g, 2.3 mmol) in 30 ml_ of anhydrous ethanol is treated with hydroxylamine hy- 
drochloride (480 mg, 6.8 mmol) and 21% sodium ethoxide solution in ethanol (2.6 mL, 6.8 mmol) and stirred at 50°C 
overnight. The reaction is concentrated in vacuo and purified by chromatography on silica gel (20 g) with 80% ethyl 
acetate/hexane as the eluent to afford ethyl 2-[5-[5-[4-[amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-[N,N-bis 
s (1 -methylethyl)aminocarbonyl]phenoxy]-2-methylpropanoate as a colorless foam; CHN for C 31 H 45 N 3 0 7 . 1 .0 H 2 0: 



Theory: 


%C: 63.14; 


%H: 8.03; 


%N: 


7.13; 


Found: 


%C: 62.99; 


%H: 7.84; 


%N: 


7.06. 



The starting material, ethyl 2-[5-[5-(4-cyanophenoxy)pentyloxy]-2-[N,N-bis(1 -methylethyl)aminocarbonyl]phe- 
noxy]-2-methylpropanoate, can be prepared, for example, as follows: 

A stirred solution of 2-acetoxy-4-[5-(4-cyanophenoxy)pentyloxy]-N,N-bis(1 -methylethyl)benzamide (10 g, 21.5 
mmol) in 250 mL of ethanol is treated with 1N sodium hydroxide solution (25 mL, 25 mmol). After stirring at room 
temperature for 2 hours, the reaction is concentrated in vacuo. This material is partitioned between ethyl acetate and 
1N hydrochloric acid. The organic phase is washed with brine, dried over sodium sulfate, and concentrated in vacuo. 
The resulting material is purified by chromatography on silica gel (200 g) with 40-50% ethyl acetate/hexane as the 
eluent to afford 4-[5-(4-cyanophenoxy)pentyloxy]-2-hydroxy-N,N-bis(1 -methylethyl)benzamide as a colorless foam. 

A stirred solution of 4-[5-(4-cyanophenoxy)pentyloxy]-2-hydroxy-N,N-bis(1-methylethyl)benzamide (5.7 g, 13.4 
mmol) in 50 mL of acetone is treated with sodium hydroxide (5.4 g, 134 mmol) and heated to reflux. The reaction is 
treated slowly with chloroform (1.4 mL, 17.4 mmol) in 150 mL of acetone and refluxed for 4 hours. The reaction is 
concentrated in vacuo and the residue is partitioned between ethyl acetate and 1N hydrochloric acid. The organic 
phase is washed with brine, dried over magnesium sulfate, and concentrated in vacuo. The resulting material is purified 
by chromatography on silica gel (200 g) with 0-10% methanol/ethyl acetate as the eluent to afford 2-[5-[5-(4-cyano- 
phenoxy)pentyloxy]-2-[N,N-bis(1-methylethyl)aminocarbonyl]phenoxy]-2-methylpropanoic acid as a colorless foam. 

A stirred solution of 2-[5-[5-(4-cyanophenoxy)pentyloxy]-2-[N,N-bis(1 -methylethyl)aminocarbonyl]phenoxy]- 
2-methylpropanoic acid (2.0 g, 4.0 mmol) in 50 mL of dichloromethane is treated with 1 -ethyl-3-[3-(dimethylamino) 
propyl]-carbodiimide hydrochloride (770 mg, 4.0 mmol), hydroxybenztriazole (540 mg, 4.0 mmol), and ethanol (220 
mg, 4.8 mmol) and stirred at room temperature over 3 days. The reaction is concentrated in vacuo and purified by 
chromatography on silica gel (60 g) with 40-50% ethyl acetate/hexane as the eluent to afford ethyl 2-[5-[5-(4-cyano- 
phenoxy)pentyloxy]-2-[N,N-bis(1-methylethyl)aminocarbonyl]phenoxy]-2-methylpropanoate as a colorless foam. 

Example 5 : A stirred solution of 2-[5-[5-(4-cyanophenoxy)pentyloxy]-2-[N,N-bis(1-methylethyl)aminocarbonyl]phe- 
noxy]-2-methylpropionic acid (1.4 g, 2.8 mmol) in 30 mL of anhydrous ethanol is treated with hydroxylamine hydro- 
chloride (590 mg, 8.4 mmol) and 21% sodium ethoxide solution in ethanol (3.1 mL, 5.7 mmol) and stirred at 50°C 
overnight. The reaction is concentrated in vacuo and purified by chromatography on silica gel (20 g) with 80-100% 
ethyl acetate/hexane followed by 0-10% methanol/ethyl acetate as the eluent to afford 2-[5-[5-[4-[amino(hydroxyimino) 
methyl]phenoxy]pentyloxy]-2-[N,N-bis(1-methylethyl)aminocarbonyl]phenoxy]-2-methylpropanoic acid sodium salt as 
a colorless foam; CHN for C 29 H4 0 N 3 O 7 Na.1 .5 H 2 0); 



Theory: 


%C: 58.77; 


%H: 7.31; 


%N: 


7.09; 


Found: 


%C: 58.62; 


%H: 7.03; 


%N: 


6.79. 



Example 6 : A stirred solution of 4-[5-(4-cyanophenoxy)-pentyloxy]-N,N-bis(1 -methylethyl)benzamide (300 mg, 
0.73 mmol) in 2 mL of water and 8 mL of ethanol is treated with sodium hydroxide (32 mg, 0.81 mmol) and hydroxylamine 
hydrochloride (56 mg, 0.81 mmol). After refluxing overnight, the reaction is partitioned between dichloromethane and 
brine. The organic phase is dried over sodium sulfate, and concentrated in vacuo. The resulting material is purified by 
chromatography on silica gel (10 g) with 70-80% ethyl acetate/hexane as the eluent to afford 4-[5-[4-[amino(hydroxy- 
imino)methyl]phenoxy]pentyloxy]-N,N-bis(1-methylethyl)benzamide as colorless crystals, m.p. 146-149°C; CHN for 
C25H25N3O4: 

Theory: %C: 68.00; %H: 7.99; %N: 9.52; 



Found: %C: 68.29; %H: 8.19; %N: 9.41. 



The starting material, 4-[5-(4-cyanophenoxy)pentyloxy]-N,N-bis(1-methylethyl)benzamide, can be prepared, for 
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example, as follows: 

A stirred solution of 4-hydroxybenzoic acid (5 g, 36.2 mmol) in 50 ml_ of dichloromethane is treated at 0°C with 
oxalyl chloride (6.3 ml_, 72.4 mmol) and N,N-dimethylformamide (5.6 ml_, 72.4 mmol). This solution is stirred at room 
temperature for 2 hours and treated with diisopropylamine (40 mL, 286 mmol) at 0°C. After stirring at room temperature 
s for overnight, the reaction is partitioned between ethyl acetate and 1N hydrochloride solution. The organic phase is 
washed with brine, dried over sodium sulfate, and concentrated in vacuo to afford 4-hydroxy-N,N-bis(1-methylethyl) 
benzamide. 

A stirred solution of 4-hydroxy-N,N-bis(1-methylethyl)benzamide (2.47 g, 11 .2 mmol) in 50 mL of N,N-dimethylfor- 
mamide is treated with 60% sodium hydride (500 mg, 12.5 mmol). After stirring at 0°C for 10 minutes, the reaction is 
10 treated with 5-(4-cyanophenoxy)pentyl chloride (3.25 g, 14.5 mmol) and stirred at 70°C for 2 hours. The reaction is 
partitioned between ethyl acetate and water. The organic layer is washed with water and brine, dried over sodium 
sulfate, and concentrated in vacuo. The resulting material is purified by chromatography on silica gel (60 g) with 70-80% 
ethyl acetate/hexane as the eluent to afford 4-[5-(4-cyanophenoxy)pentyloxy]N,N-bis(1-methylethyl)benzamide. 

Example 7 : In a way analogously as described in example 6, the following compounds can be prepared: 

15 

(a) 4-[5-[4-[amino(hydroxyimino)methyl]phenoxy]pentyloxy]-N-(1 -methylethyl)N-phenylbenzamide is obtained 
from 4-[5-(4-cyanophenoxy)pentyloxy]-N-(1-methylethyl)-N-phenylbenzamide as crystals, m.p. 60-62°C; CHN for 
^28 H33 N3O4. 
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Theory: 


%C: 70.71; 


%H: 6.99; 


%N: 


8.84; 


Found: 


%C: 70.40; 


%H: 6.87; 


%N: 


8.56. 



(b) 4-[5-[4-[amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-chloro-N-(1-methylethyl)-N-phenylbenzamide is 
obtained from 4-[5-(4-cyanophenoxy)pentyloxy]2-chloro-N-(1 -methylethyl)-N-phenylbenzamide as crystals, m.p. 
60-63°C. 

Example 8 : A stirred solution of 4-[4-(4-cyanophenoxy)butoxy]-3-methoxy-N,N-bis(1 -methylethyl)benzamide (500 
mg, 1.18 mmol) in 2 mL of water and 8 mL of ethanol is treated with sodium hydroxide (57.7 mg, 1.34 mmol) and 
hydroxylamine hydrochloride (90 mg, 1.29 mmol). After refluxing overnight, the reaction is partitioned between dichlo- 
romethane and brine. The organic phase is dried over magnesium sulfate, and concentrated in vacuo. The resulting 
material is purified by chromatography on silica gel (15 g) with ethyl acetate as the eluent to afford 4-[4-[4-[amino 
(hydroxyimino)methyl]phenoxy]butoxy]-3-methoxy-N,N-bis(1-methylethyl)benzamide as colorless crystals, m,p. 
63-65°C; CHN for C 25 H 55 N 3 0 5 : 
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Theory: 


%C: 65.62; 


%H: 7.71; 


%N: 9.18; 


Found: 


%C: 65.53; 


%H: 7.56; 


%N: 9.28. 



The starting material, 4-[4-(4-cyanophenoxy)butoxy]-3-methoxy-N,N-bis(1 -methylethyl)benzamide, can be pre- 
40 pared, for example, as follows: 

A stirred solution of 4-hydroxy-3-methoxy-benzoic acid (5 g, 29.7 mmol) in 35 mL of dichloromethane is treated 
with thionyl chloride (20 mL, 377 mmol) and N,N-dimethylformamide (1 .0 mL, 1 2.9 mmol). This solution is refluxed for 
45 minutes and concentrated in vacuo. The resulting material is dissolved in 125 mL of dichloromethane and treated 
with diisopropylamine (20 mL, 143 mmol). After stirring at room temperature for 5 minutes, the reaction is diluted with 
45 ethyl acetate and filtered. The filtrate is washed with 1N hydrochloride solution, and brine, dried over magnesium 
sulfate, and concentrated in vacuo to afford 4-hydroxy-3-methoxy-N,N-bis(1 -methylethyl)benzamide as a colorless 
solid. 

A stirred solution of 4-hydroxy-3-methoxy-N,N-bis(1 -methylethyl)benzamide (1.0 g, 4.0 mmol) in 50 mL of N,N- 
dimethylformamide is treated with 60% sodium hydride (160 mg, 4.0 mmol). After stirring at 0°C for 10 minutes, the 
50 reaction is treated with 4-(4-cyanophenoxy)butyl chloride (835 mg, 4.0 mmol) and stirred at 60°C for 4 days. The 
reaction is partitioned between diethyl ether and water. The organic layer is washed with brine, dried over magnesium 
sulfate, and concentrated in vacuo. The resulting material is purified by chromatography on silica gel (30 g) with 60 % 
ethyl acetate/hexane as the eluent to afford 4-[4-(4-cyanophenoxy)butoxy]-3-methoxy-N,N-bis(1 -methylethyl)benza- 
mide as an oil. 

55 Example 9: In a way analogously as described in example 8, the following compounds can be prepared: 

(a) 4-[6-[4-[amino(hydroxyimino)methyl]phenoxy]hexyloxy]-3-methoxy-N,N-bis(1 -methylethyl)benzamide is ob- 
tained from 4-[6-(4-cyanophenoxy)hexyloxy]-3-methoxy-N,N-bis(l-methylethyl)benzamide as a colorless foam; 
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CHN for C 27 H 39 N 3 O 5 .0.5 H 2 0: 



Theory: 


%C: 


65.56; 


%H: 8.15; 


%N: 


8.50; 


Found: 


%C: 


65.90; 


%H: 8.37; 


%N: 


8.01. 



(b) 4-[5-[4-[amino(hydroxyimino)methyl]phenoxy]pentyloxy]-^^ -methylethyl)benzamide is ob- 

tained from 4-[5-(4-cyanophenoxy)pentyloxy]-3-methoxy-N ) N-bis(1-methylethyl)benzamide as colorless crystals, 
m.p. 56-58°C; CHN for C 26 H 37 N 3 0 5 .1 .0 H 2 0: 



Theory: 


%C: 63.78; 


%H: 8.03; 


%N: 


8.58; 


Found: 


%C: 64.08; 


%H: 7.82; 


%N: 


8.55. 



The starting material, 4-[5-(4-cyanophenoxy)pentyloxy]-3-methoxy-N,N-bis(1 -methylethyl)benzamide, can be pre- 
pared, for example, as follows: 

A stirred solution of 1 -bromo-5-chloropentane (50 g, 0.270 mol) in acetonitrile (500 mL) is treated with 4-cyano- 
phenol (32.10 g, 0.270 mol) and powdered potassium carbonate (37.25 g, 0.270 mol). This suspension is refluxed with 
stirring under nitrogen for 5.5 hours. The reaction is cooled slightly and treated with additional powdered potassium 
carbonate (37.25 g, 0.270 mol), potassium iodide (44.75 g, 0.270 mol) and methyl vanillate (49.11 g, 0.270 mol). The 
reaction mixture is heated under nitrogen for 24 hours and treated with 4N sodium hydroxide solution (135 mL, 0.540 
mol). After refluxing for 24 hours, the reaction mixture is again treated with 67.5 mL of 4N sodium hydroxide solution 
(0.270 mol). After refluxing overnight, the reaction mixture is treated with 67.5 mL of 4N sodium hydroxide solution 
(0.270 mol). After refluxing for 30 minutes, the reaction mixture is cooled to room temperature and again treated with 
34 mL of 4N sodium hydroxide solution (0.135 mol). After refluxing for 5 hours, the reaction mixture is stirred through 
the weekend. The reaction is poured slowly into a solution of 1 500 mL of water and 60 mL of acetic acid. The precipitate 
is filtered and washed with ice cold acetonitrile to afford 4-[5-(4-cyanophenoxy)pentyloxy]-3-methoxy-N,N-bis(1 -meth- 
ylethyl)benzoic acid as a white solid. 

A stirred solution of 4-[5-(4-cyanophenoxy)pentyloxy]-3-methoxy-N,N-bis(1 -methylethyl)benzoic acid (7.24 g, 20.4 
mmol) in 65 mL of dichloromethane is treated at 0°C with thionyl chloride (7.43 mL, 102 mmol) and N,N-dimethylfor- 
mamide (7.2 mL, 93 mmol). This reaction mixture is refluxed overnight and concentrated in vacuo. The resulting material 
is dissolved with 100 mL of dichloromethane and treated with diisopropylamine (17 mL, 119 mmol). After stirring at 
room temperature for 4 hours, the reaction is concentrated in vacuo. The resulting material is partitioned between ethyl 
acetate and 1N hydrochloride solution. The organic phase is washed with brine, dried over magnesium sulfate, and 
concentrated in vacuo. The resulting material is purified by chromatography on silica gel (300 g) with 60 % ethyl acetate/ 
hexane as the eluent to afford 4-[5-(4-cyanophenoxy)pentyloxy]-3-methoxy-N,N-bis(1-methylethyl)benzamide as a 
colorless solid. 

Example 10 : A stirred solution of 4-[5-(4-cyano-3-fluoro-phenoxy)pentyloxy]-N,N-bis(1-methylethyl)benzamide 
(360 mg, 0.84 mmol) in 1 .7 mL of 1 N sodium hydroxide (1 .7 mmol) and 10 mL of ethanol is treated with hydroxylamine 
hydrochloride (1 20 mg, 1 .7 mmol). After refluxing overnight, the reaction is concentrated in vacuo. The resulting material 
is purified by chromatography on silica gel (500 g) with 60-70% ethyl acetate/hexane as the eluent to afford 4-[5-[4- 
[amino(hydroxyimino)methyl]-3-fluoro-phenoxy]pentyloxy]-N,N-bis(1-methylethyl) benzamide as a colorless foam; 
CHNforC 25 H3 4 F 1 N30 4 : 



Theory: 


%C: 65.34; 


%H: 7.46; 


%N: 


9.14; 


Found: 


%C: 65.70; 


%H: 7.73; 


%N: 


8.86. 



The starting material, 4-[5-(4-cyano-3-fluoro-phenoxy)pentyloxy]-N,N-bis(1-methylethyl)benzamide, can be pre- 
pared, for example, as follows: 

A stirred solution of 3-fluoroanisole (7.0 g, 50.3 mmol) in 50 mL of chloroform is treated with bromine (2.59 mL, 
50.3 mmol) over 30 minutes at room temperature. The reaction is heated to 60°C for 7 hours and concentrated in 
vacuo. The resulting material is dissolved in 10 mL of N,N-dimethylformamide and treated with copper cyanide (5.9 g, 
65.39 mmol). After refluxing overnight, the reaction is partitioned between ethyl acetate and acidic ferric chloride so- 
lution (a mixture of 1 9.2 g of ferric chloride hexahydrate, 44.8 mL of hydrochloric acid, and 48 mL of water). The organic 
phase is washed with brine, dried over magnesium sulfate, and concentrated in vacuo. The resulting material is purified 
by chromatography on silica gel (210 g) with 10% ethyl acetate/hexane as the eluent to afford 2-fluoro-4-methoxy- 
benzonitrile. 

A mixture of 2-fluoro-4-methoxy-benzonitrile (500 mg, 0.246 mmol) and pyridine hydrochloride (2.0 g, 17.2 mmol) 
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is heated at 1 70°C for 5 hours. The reaction is partitioned between ethyl acetate and 1 N hydrochloric acid. The organic 
phase is washed with brine, dried over sodium sulfate, and concentrated in vacuo to afford 2-fluoro-4-hydroxy-ben- 
zonitrile. 

A stirred solution of 4-hydroxy-N,N-bis(1 -methylethyl)benzamide (500 mg, 2.3 mmol) in 5 ml_ of N,N-dimethylfor- 
s mamide is treated with 1 -bromo-5-chloropentane (300 uL, 2.3 mmol) and cesium carbonate (750 mg, 2.3 mmol) and 
heated for 2 hours. This is treated with a mixture of 2-fluoro-4-hydroxy-benzonitrile, and 60% sodium hydride (92 mg, 
2.3 mmol) in 2 mL of N,N-dimethylformaide followed by sodium iodide (1.04 g, 6.9 mmol). The reaction is heated to 
70°C for 6 hours and partitioned between ethyl acetate and water. The organic phase is washed with brine, dried over 
sodium sulfate, and concentrated in vacuo. The resulting material is purified by chromatography on silica gel (20 g) 
10 with 70% ethyl acetate/hexane as the eluent to afford 4-[5-(4-cyano-3-fluoro-phenoxy)pentyloxy]-N,N-bis(1 -methyle- 
thyl)benzamide. 

Example 11 : A stirred solution of 4-[5-[4-[amino(hydroxyimino)methyl]phenoxy]pentyloxy]-3-methoxy-N,N-bis 
(1 -methylethyl)benzamide (200 mg, 0.4 mmol) in 4 mL of dichloromethane at 0°C is treated with aluminum chloride 
(292 mg, 2.2 mmol) and ethanethiol (4 mL, 54 mmol). After stirring at 0°C for 1 hour, reaction mixture is partitioned 
15 between ethyl acetate and saturated ammonium hydroxide solution. The organic phase is dried with magnesium sulfate 
and concentrated in vacuo. The resulting material is purified by chromatography on silica gel (1 0 g) with 5% methanol/ 
dichloromethane as the eluent to afford 4-[5-[4-[amino(hydroxyimino)methyl]phenoxy)pentyloxy]-3-hydroxy-N,N-bis( I- 
methylethyl)benzamide as a colorless foam; CHN for C25 H 35 N 3°5 : 
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Theory: 


%C: 65.62; 


%H: 7.71; 


%N: 9.18; 




Found: 


%C: 65.46; 


%H: 7.49; 


%N: 8.97. 



Example 12 : A mixture of 4.57 g (0.01 mol) of 4-[5-[4-[amino(hydroxyimino)methyl]phenoxy)pentyloxy)-2-hydroxy- 
N,N-bis( 1 -methylethyl)benzamide and 1.16 g (0.01 mol) maleic acid in 450 ml of chloroform is heated to reflux. After 
most of the solids dissolved, the cloudy mixture is filtered hot, and then cooled to room temperature with stirring. The 
mixture is then cooled in an ice bath to 4°C, and the solid is filtered off. The solid is dried overnight under vacuum at 
room temperature to give 4-[5-[4-[amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-hydroxy-N,N-bis(1 -methylethyl) 
benzamide maleate, m.p. 65-67°C. 

Example 13 : Preparation of 3000 capsules each containing 10 mg of the active ingredient, for example, 4-[5-[4- 
[amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-hydroxy-N,N-bis(1-methylethyl)benzamide. 



Active ingredient 


30.00 g 


Lactose 


800.00 g 


Avicel PH 102 (microcrystalline cellulose) 


300.00 g 


Polyplasdone XL (polyvinylpirrolidone) 


30.00 g 


Purified water 


q.s. 


Magnesium stearate 


9.0 g 



The active ingredient is passed through a No. 30 hand screen. The active ingredient, lactose, Avicel PH 102 and 
Polyplasdone XL are blended for 15 minutes in a mixer. The blend is granulated with sufficient water (about 500 mL), 
dried in an oven at 35°C overnight, and passed through a No. 20 screen. Magnesium stearate is passed through a 
No. 20 screen, added to the granulation mixture, and mixture is blended for 5 minutes in a mixer. The blend is encap- 
sulated in No. 0 hard gelatin capsules each containing an amount of the blend equivalent to 25 mg of the active ingre- 
dient. 



Claims 



50 1. A compound of the formula I 



55 
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CO-Rj 



NOH 





II 

C— NH 2 



(i) 



R3 



wherein the C(=NOH)-NH 2 group may be in tautomeric form and in which 

R-, is amino or amino which is mono- or disubstituted by a substituent selected from an aliphatic hydrocarbon 

radical, an araliphatic hydrocarbon radical, an aromatic radical, and a cycloaliphatic hydrocarbon radical or is 

amino which is disubstituted by a divalent aliphatic hydrocarbon radical or a said radical interrupted by oxygen; 

R 2 is hydrogen, halogen, trifluoromethyl, an aliphatic hydrocarbon radical or hydroxy; or 

R 2 is hydroxy which is etherified by an aliphatic alcohol, araliphatic alcohol or aromatic alcohol, or which is 

esterified by an aliphatic or araliphatic carboxylic acid; or R 2 is hydroxy which is etherified by an aliphatic 

alcohol which is substituted by carboxy, by esterified carboxy or by amidated carboxy; 

X-, and X 3 , independently of one another, are oxygen (-O-) or sulphur (-S-); and 

X 2 is a divalent aliphatic hydrocarbon radical which may be interrupted by an aromatic radical; and 

R 3 and R 4 , independently of one another, are hydrogen, halogen, trifluoromethyl, an aliphatic hydrocarbon 

radical, hydroxy or hydroxy which is etherified by an aliphatic alcohol or which is esterified by an aliphatic or 

araliphatic carboxylic acid; 

wherein aryl in the above definitions may be, independently of one another, further substituted by one or more 
substituents selected from halogen, trifluoromethyl, an aliphatic hydrocarbon radical, hydroxy, and hydroxy which 
is etherified by an aliphatic alcohol or which is esterified by an aliphatic or araliphatic carboxylic acid; and 
wherein a cycloaliphatic hydrocarbon radical may be substituted by an aliphatic radical; or a pharmaceutically 
acceptable salt thereof. 

A compound of formula I according to claim 1 in which R-, is amino or amino which is mono- or disubstituted by a 
substituent selected from lower alkyl, lower alkenyl, lower alkynyl, phenyl-lower alkyl, phenyl-lower alkenyl, phenyl- 
lower alkynyl, phenyl, naphthyl, indanyl, fluorenyl, cycloalkyl and cycloalkenyl; cycloalkyl and cycloalkenyl each 
being unsubstituted or mono- or polysubstituted by lower alkyl; or is amino which is disubstituted by lower alkylene; 

R 2 is hydrogen, halogen, trifluoromethyl, lower alkyl, lower alkenyl, lower alkynyl, hydroxy, lower alkoxy, lower 
alkenyloxy, phenyl-lower alkoxy, phenoxy, lower alkanoyloxy, lower alkenoyloxy or phenyl-lower alkanoyloxy; 
or R 2 is lower alkoxy substituted by carboxy, lower alkoxycarbonyl, aminocarbonyl or mono- or di-lower 
alkylaminocarbonyl; 

X-, and X 3 , independently of one another, are O or S; 

X 2 is lower alkylene, lower alkylene-phenylene-lower alkylene or lower alkylene-naphthylene-lower alkylene; 
and 

R 3 and R 4 are, independently of one another, hydrogen, halogen, trifluoromethyl, lower alkyl, lower alkenyl, 
lower alkynyl, hydroxy, lower alkoxy, lower alkenyloxy, phenyl-lower alkoxy, lower alkanoyloxy, lower alkenoy- 
loxy or phenyl-lower alkanoyloxy; wherein the aromatic radicals in the above definitions - phenyl, naphthyl, 
indanyl and fluorenyl - are, independently of one another, unsubstituted or substituted by one or more substit- 
uents selected from halogen, trifluoromethyl, lower alkyl, lower alkenyl, lower alkynyl, hydroxy, lower alkoxy, 
lower alkenyloxy, phenyl-lower alkoxy, lower alkanoyloxy, lower alkenoyloxy and phenyl-lower alkanoyloxy; 
radicals designated "lower" having not more than 7 carbon atoms; or a pharmaceutically acceptable salt there- 
of. 

A compound of formula I according to claim 1 or claim 2 in which -CO-R-, is located in position 4 (para) or 3 or 5 
(meta) of the corresponding phenyl ring with respect to -X-,-; R 2 - is located in position 2 (ortho) or 3 (meta) of the 
corresponding phenyl ring with respect to -X r ; and -C(=NOH)-NH 2 is located in position 4 (para) of the corre- 
sponding phenyl ring with respect to -X 3 -; or a pharmaceutically acceptable salt thereof. 

A compound according to claim 1 of the formula IA 
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wherein the C(=NOH)-NH 2 group may be in tautomeric form, and in which 



R-, is di-C-|-C 4 -alkylamino, C-|-C 4 alkyl-phenylamino, C-|-C 4 alkyl-(phenyl-C-|-C4-alkyl)amino ) di-C 3 -C 6 -cy- 
cloalkylamino which is unsubstituted or substituted by C-|-C 4 -alkyl, or 1 -piperidino which is unsubstituted or 
substituted by C-|-C4-alkyl; 

R 2 is hydrogen, hydroxy, halogen or C-, -C 4 -alkoxy; or R 2 is C-, -C 4 -alkoxy which is substituted by carboxy, lower 

alkoxycarbonyl, aminocarbonyl, hydroxyaminocarbonyl or by mono- or di-lower alkylaminocarbonyl; 

X-| and X 3 are O; 

X 2 is C 4 -C 7 -alkylene; and 

R 3 and R 4 are hydrogen, halogen, trifluoromethyl, C-|-C 4 -alkyl or C-|-C 4 -alkoxy; radicals designated "lower" 
having not more than 7 carbon atoms; or a pharmaceutical^ acceptable salt thereof. 



A compound of formula IA according to claim 4 in which 

R-, is di-C-|-C 4 -alkylamino or C r C 4 alkyl-(phenyl)amino; 

R 2 is hydrogen or C-,-C 4 -alkoxy; 

X-| and X 3 are O; 

X 2 is C 4 -C 7 -alkylene; and 

R 3 and R 4 are hydrogen. 

A compound of formula IA according to claim 4 in which 

R-i is di-ethylamino, di-isopropylamino or phenyl-isopropyl-amino; 
R 2 is hydrogen or methoxy; 
X-| and X 3 are O; 
X 2 is pentylene; and 
R 3 and R 4 are hydrogen. 

A compound according to claim 1 of the formula IB 




NOH 



X| X2 X3 




(IB) 



wherein the C(=NOH)-NH 2 group may be in tautomeric form, and in which 



R-i is di-C-|-C 4 -alkylamino, C-,-C 4 alkyl-(phenyl)amino, C 1 -C 4 -alkyl-(phenyl-C 1 -C 4 -alkyl)-amino, di-C 3 -C 6 -cy- 
cloalkylamino which is unsubstituted or substituted by C-|-C 4 -alkyl, or 1 -piperidino which is unsubstituted or 
substituted by C r C 4 -alkyl, 

R 2 is hydrogen, hydroxy, halogen or C r C 4 -alkoxy; or R 2 is C r C 4 -alkoxy which is substituted by carboxy, lower 

alkoxycarbonyl, aminocarbonyl, hydroxyaminocarbonyl or by mono- or di-lower alkylaminocarbonyl; 

X-| and X 3 are O; 

X 2 is C 4 -C 7 -alkylene; and 
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R 3 and R 4 are, independently of one another, hydrogen, halogen, trifluoromethyl, C-|-C4-alkyl, or C-|-C4-alkoxy; 
or a pharmaceutical^ acceptable salt thereof. 

8. A compound of formula IB according to claim 7 in which 

R-, is di-C-|-C4-alkylamino or C-|-C4-alkyl(phenyl)amino; 

R 2 is hydrogen, fluoro, chloro, hydroxy or C r C 4 -alkoxy; or R 2 is carboxy-C-,-C 4 -alkoxy, C r C 4 -alkoxycarbonyl- 

C-,-C 4 -alkoxy or aminocarbonyl-C-|-C4-alkoxy; 

X-| and X 3 are O; 

X 2 is C 4 -C 7 -alkylene; and 

R 3 and R 4 are hydrogen. 

9. A compound of formula IB according to claim 7 in which 

R-, is di-ethylamino, di-isopropylamino or phenyl-isopropylamino; 

R 2 is hydrogen, fluoro, chloro, methoxy or hydroxy; or R 2 is (carboxy, C-|-C4-alkoxycarbonyl or aminocarbonyl)- 
substituted-C-|-C4-alkoxy in which the oxygen and the substituent are separated by one carbon atom; 
X-| and X 3 are O; 
X 2 is pentylene; and 
R 3 and R 4 are hydrogen. 

10. 4-[5-[4-[Amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-hydroxy-N,N-bis-(1-methylethyl)benzamide according 
to claim 1 , or a pharmaceutically acceptable salt thereof. 

11. 4-[5-[4-[Amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-hydroxy-N-(1-methylethyl)-N-phenylbenzamide ac- 
cording to claim 1 , or a pharmaceutically acceptable salt thereof. 

12. Ethyl 2-[5-[5-[4-[amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-[N,N-bis-(1-methylethyl)aminocarbonyl]phe- 
noxy]acetate according to claim 1 , or a pharmaceutically acceptable salt thereof. 

13. Ethyl 2-[5-[5-[4-[amino(hydroxyimino)methyl]-phenoxy]pentyloxy]-2-[N,N-bis-(1-methylethyl)aminocarbonyl]phe- 
noxy]-2-methylpropanoate according to claim 1 , or a pharmaceutically acceptable salt thereof. 

14. 2-[5-[5-[4-[Amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-[N,N-bis(1-methylethyl)aminocarbonyl]phenoxy]- 
2-methylpropanoic acid according to claim 1 , or a pharmaceutically acceptable salt thereof. 

15. 4-[5-[4-[Amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-chloro-N-(1-methyl-ethyl)-N-phenylbenzamide ac- 
cording to claim 1 , or a pharmaceutically acceptable salt thereof. 

16. A pharmaceutical composition comprising a compound according to any one of claims 1 to 15 and a pharmaceu- 
tically acceptable carrier. 

17. A compound according to any one of claims 1 to 15 for use in a method for the therapeutic treatment of the animal 
or human body. 

1 8. A compound according to any one of claims 1 to 1 5 for use in the treatment of a condition or syndrome in a mammal 
responsive to the selective antagonism of l_TB 4 receptors. 

1 9. The use of a compound according to any one of claims 1 to 1 5 for the manufacture of a pharmaceutical composition. 

20. The use of a compound according to any one of claims 1 to 15 for the manufacture of a pharmaceutical composition 
for the treatment of a condition or syndrome in a mammal responsive to the selective antagonism of LTB 4 receptors. 

21 . A process for the preparation of a compound of formula I according to claim 1 , which comprises treating a compound 
of the formula II, 
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CO-Rj 




or a salt thereof, wherein R-|-R 4 and X-1-X3 are as defined in claim 1 and is a radical which can be converted 
into the grouping -C(=NOH)-NH 2 , with hydroxylamine, or a salt thereof, optionally in hydroxy-protected form, 
and, if desired, converting a compound of the formula I into another compound of the formula I, converting a free 
compound of the formula I into a salt, converting a salt into the free compound of the formula I or into another salt, 
or separating a mixture of isomers and isolating the desired isomer. 



Patentanspriiche 

1. Verbindung der Formel I 




worin die Gruppe -C(=NOH)-NH 2 in tautomerer Form vorliegen kann und in der 

R-i Amino ist oder Amino, das mono- oder disubstituiert ist durch einen Substituenten, der ausgewahlt ist unter 
einem aliphatischen Kohlenwasserstoffrest, einem araliphatischen Kohlenwasserst off rest, einem aromati- 
schen Rest und einem cycloaliphatischen Kohlenwasserstoffrest, oder Amino ist, das disubstituiert ist durch 
einen zweiwertigen aliphatischen Kohlenwasserstoffrest oder einen solchen Rest, der durch Sauerstoff un- 
terbrochen ist; 

R 2 ist Wasserstoff, Halogen, Trifluormethyl, ein aliphatischer Kohlenwasserstoffrest oder Hydroxy; oder R 2 ist 
Hydroxy, das durch einen aliphatischen Alkohol, araliphatischen Alkohol oder aromatischen Alkohol verethert 
ist, oder das durch eine aliphatische oder araliphatische Carbonsaure verestert ist; oder R 2 ist Hydroxy, das 
durch einen aliphatischen Alkohol verethert ist, wobei der Alkohol durch Carboxy, durch verestertes Carboxy 
oder durch amidiertes Carboxy substituiert ist; 

X-, und X 3 sind unabhangig voneinander Sauerstoff (-O-) oder Schwefel (-S-); und 

X 2 ist ein zweiwertiger aliphatischer Kohlenwasserstoffrest, der durch einen aromatischen Rest unterbrochen 
sein kann; und R 3 und R 4 sind unabhangig voneinander Wasserstoff, Halogen, Trifluormethyl, ein aliphatischer 
Kohlenwasserstoffrest, Hydroxy oder Hydroxy, das durch einen aliphatischen Alkohol verethert ist oder das 
durch eine aliphatische oder araliphatische Carbonsaure verestert ist; wobei Aryl in den obigen Definitionen 
unabhangig voneinander weiter substituiert sein kann durch einen oder mehrere Substituenten, die ausge- 
wahlt sind unter Halogen, Trifluormethyl, einem aliphatischen Kohlenwasserstoffrest, Hydroxy oder Hydroxy, 
das verethert ist durch einen aliphatischen Alkohol oder das verestert ist durch eine aliphatische oder arali- 
phatische Carbonsaure; und worin ein cycloaliphatischer Kohlenwasserstoffrest durch einen aliphatischen 
Rest substituiert sein kann; 

oder ein pharmazeutisch annehmbares Salz davon. 

2. Verbindung der Formel I nach Anspruch 1, worin 
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R-i Amino ist Oder Amino, das mono- Oder disubstituiert ist durch einen Substituenten, ausgewahlt unter Nie- 
deralkyl, Niederalkenyl, Niederalkinyl, Phenyl-niederalkyl, Phenyl-niederalkenyl, Phenyl-niederalkinyl, Phenyl, 
Naphthyl, Indanyl, Fluorenyl, Cycloalkyl und Cycloalkenyl; wobei Cycloalkyl und Cycloalkenyl jeweils unsub- 
stituiert sind oder mono- oder polysubstituiert durch Niederalkyl; oder es ist Amino, das durch Niederalkylen 
disubstituiert ist; 

R 2 ist Wasserstoff, Halogen, Trifluormethyl, Niederalkyl, Niederalkenyl, Niederalkinyl, Hydroxy, Niederalkoxy, 
Niederalkenyloxy, Phenyl-niederalkoxy, Phenoxy, Niederalkanoyloxy, Niederalkenoyloxy oder Phenyl-nieder- 
alkanoyloxy; oder R 2 ist Niederalkoxy substituiert durch Carboxy, Niederalkoxycarbonyl, Aminocarbonyl oder 
Mono- oder Di-niederalkylaminocarbonyl; 
X-, und X 3 sind unabhangig voneinander O oder S; 

X 2 ist Niederalkylen, Niederalkylen-phenylen-niederalkylen oder Niederalkylen-naphthylen-niederalkylen; und 
R 3 und R 4 sind unabhangig voneinander Wasserstoff, Halogen, Trifluormethyl, Niederalkyl, Niederalkenyl, 
Niederalkinyl, Hydroxy, Niederalkoxy, Niederalkenyloxy, Phenyl-niederalkoxy, Niederalkanoyloxy, Niederalke- 
noyloxy oder Phenyl-niederalkanoyloxy; 

worin die aromatischen Reste in den obigen Definitionen - Phenyl, Naphthyl, Indanyl und Fluorenyl - unabhangig 
voneinander unsubstituiert sind oder substituiert durch einen oder mehrere Substituenten, ausgewahlt unter Ha- 
logen, Trifluormethyl, Niederalkyl, Niederalkenyl, Niederalkinyl, Hydroxy, Niederalkoxy, Niederalkenyloxy, Phenyl- 
niederalkoxy, Niederalkanoyloxy, Niederalkenoyloxy und Phenyl-niederalkanoyloxy; wobei Reste, die mit "Nieder" 
bezeichnet sind, nicht mehr als 7 Kohlenstoffatome haben; oder ein pharmazeutisch annehmbares Salz davon. 

Verbindung der Formel I nach Anspruch 1 oder Anspruch 2, worin -CO-R-| in der Position 4 (para) oder 3 oder 5 
(meta) des entsprechenden Phenylringes im Hinblick auf -X-,- ist; R 2 - ist in Position 2 (ortho) oder 3 (meta) des 
entsprechenden Phenylringes im Hinblick auf -X-,- angeordnet; und -C(=NOH)-NH 2 ist in Position 4 (para) des 
entsprechenden Phenylringes in Hinblick auf -X 3 - angeordnet; oder ein oder ein pharmazeutisch annehmbares 
Salz davon. 

Verbindung nach Anspruch 1 der Formel IA 



worin die Gruppe -C(=NOH)-NH 2 in tautomerer Form vorliegen kann und worin 

R-i die Bedeutung Di-C-|-C4-alkylamino hat, C-|-C 4 -Alkylphenylamino, C-,-C 4 -Alkyl(phenyl-C-|-C 4 -alkyl)-amino, 
Di-C 3 -C 6 -cycloalkylamino, das unsubstituiert ist oder substituiert durch C-,-C 4 -Alkyl, oder 1 -Piperidino, das 
unsubstituiert ist oder substituiert durch C-|-C4-Alkyl; 

R 2 ist Wasserstoff, Hydroxy, Halogen oder C r C 4 -Alkoxy; oder R 2 ist C-,-C 4 -Alkoxy, das substituiert ist durch 
Carboxy, Niederalkoxycarbonyl, Aminocarbonyl, Hydroxycarbonyl oder durch Mono- oder Di-niederalkylami- 
nocarbonyl; 
X-, und X 3 sind O; 
X 2 ist C 4 -C 7 -Alkylen; und 

R 3 und R 4 sind Wasserstoff, Halogen, Trifluormethyl, C-|-C 4 -Alkyl oder C-|-C 4 -Alkoxy; wobei die Reste, die mit 
"Nieder" bezeichnet sind, nicht mehr als 7 Kohlenstoffatome haben; oder ein pharmazeutisch annehmbares 
Salz davon. 

Verbindung der Formel IA nach Anspruch 4, worin 

R-i die Bedeutung Di-C-|-C 4 -alkylamino oder C-,-C 4 -Alkyl-(phenyl)amino hat; 
R 2 ist Wasserstoff oder C-|-C 4 -Alkoxy; 



O 



NOH 
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X-| und X 3 sind O; 

X 2 ist C 4 -C 7 -Alkylen; und 

R 3 und R 4 sind Wasserstoff 

Verbindung der Formel IA nach Anspruch 4, worin 

R-i Diethylamino, Diisopropylamino oder Phenylisopropylamino ist; 

R 2 ist Wasserstoff oder Methoxy; 

X-, und X 3 sind O; 

X 2 ist Pentylen; und 

R 3 und R 4 sind Wasserstoff. 

Verbindung nach Anspruch 1 der Formel IB 



O j , , v NOH 



worin die Gruppe -C(=NOH)-NH 2 in tautomerer Form vorliegen kann und worin 

R-i die Bedeutung Di-C 1 -C 4 -alkylamino J C-|-C 4 -Alkyl-(phenyl)amino, C-|-C 4 -Alkyl-(phenyl-C-|-C 4 -alkyl)-amino, 
Di-C 3 -C 6 -cycloalkylamino, das unsubstituiert oder substituiert durch C-|-C 4 -Alkyl ist, oder 1 -Piperidino, das 
unsubstituiert oder substituiert ist durch C-|-C 4 -Alkyl; 

R 2 ist Wasserstoff, Hydroxy, Halogen oder C-|-C 2 -Alkoxy; oder R 2 ist C-,-C 4 -Alkoxy, das substituiert ist durch 
Carboxy, Niederalkoxycarbonyl, Aminocarbonyl, Hydroxyaminocarbonyl oder durch Mono- oder Di-niederal- 
kylaminocarbonyl; 
X-, und X 3 sind O; 
X 2 ist C 4 -C 7 -Alkylen; 

und R 3 und R 4 sind unabhangig voneinander Wasserstoff, Halogen, Trifluormethyl, C-|-C 4 -Alkyl oder C|-C 4 - 
Alkoxy; 

oder ein pharmazeutisch annehmbares Salz davon. 
Verbindung der Formel IB nach Anspruch 7, worin 

R-, die Bedeutung Di-C-|-C 4 -alkylamino oder C-|-C 4 -Alkyl-(phenyl)amino hat; 

R 2 ist Wasserstoff, Fluor, Chlor, Hydroxy oder C r C 4 -Alkoxy; oder R 2 ist Carboxy-C r C 4 -alkoxy, C r C 4 -Alk- 

oxycarbonyl-C-|-C 4 -alkoxy oder Aminocarbonyl-C-|-C 4 -alkoxy; 

X-, und X 3 sind O; 

X 2 ist C 4 -C 7 -Alkylen; und 

R 3 und R 4 sind Wasserstoff. 

Verbindung der Formel IB nach Anspruch 7, worin 

R-, die Bedeutung Diethylamino, Diisopropylamino oder Phenylisopropylamino hat; 

R 2 ist Wasserstoff, Fluor, Chlor, Methoxy oder Hydroxy; oder R 2 ist (Carboxy-, C r C 4 -Alkoxycarbonyl- oder 

Aminocarbonyl-)substituiertes C-|-C 4 -Alkoxy, worin der Sauerstoff und der Substituent durch ein Kohlenstoff- 

atom getrennt sind; 

X-i und X 3 sind O; 

X 2 ist Pentylen; und 

R 3 und R 4 sind Wasserstoff. 




NH 2 



(IB) 
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10. 445-[4-[Amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-hydroxy-N,N-bis(1 -methylethyl)benzamid nach An- 
spruch 1 oder ein pharmazeutisches Salz davon. 

11. 4-[5-[4-[Amino(hydroxyimino)methyl]phenoxy]pentyb^^ nach 
Anspruch 1 oder ein pharmazeutisches Salz davon. 

12. Ethyl-2-[5-[544-[Amino(hydroxyimino)m 

phenoxy]acetat nach Anspruch 1 oder ein pharmazeutisches Salz davon. 

13. Ethyl-2-[5-[5-[4-[Amino(hydroxyimino)methyl]-phenoxy]pentyloxy]-2-[N,N-bis(1-methylethyl)aminocarbonyl] 
phenoxy]-2-methylpropanoat nach Anspruch 1 oder ein pharmazeutisches Salz davon. 

14. 2-[5-[5-[4-[Amino(hydroxyimino)methyl]-phenoxy]pentyloxy]-2-[N,N-bis(1-methylethyl)aminocarbonyl]phenoxy]- 
2-methylpropansaure nach Anspruch 1 oder ein pharmazeutisches Salz davon. 

15. 4-[5-[4-[Amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-chlor-N-(l-methylethyl)-N-phenylbenzamid nach An- 
spruch 1 oder ein pharmazeutisches Salz davon. 

16. Pharmazeutische Zusammensetzung, umfassend eine Verbindung nach einem der Anspruche 1 bis 15 und einen 
pharmazeutisch annehmbaren Trager. 

17. Verbindung nach einem der Anspruche 1 bis 15 zur Verwendung in einem Verfahren zur therapeutischen Behand- 
lung des tierischen oder menschlichen Korpers. 

18. Verbindung nach einem der Anspruche 1 bis 15 zur Verwendung bei der Behandlung eines Zustandes oder Syn- 
droms in einem Sauger, der/das auf den selektiven Antagonismus von l_TB 4 -Rezeptoren reagiert. 

19. Verwendung einer Verbindung nach einem der Anspruche 1 bis 15 zur Herstellung einer pharmazeutischen Zu- 
sammensetzung. 

20. Verwendung einer Verbindung nach einem der Anspruche 1 bis 15 zur Herstellung einer pharmazeutischen Zu- 
sammensetzung fur die Behandlung eines Zustandes oder Syndroms in einem Sauger, der/das auf den selektiven 
Antagonismus von l_TB 4 -Rezeptoren reagiert. 

21. Verfahren zur Herstellung einer Verbindung der Formel I nach Anspruch 1 , das die Behandlung einer Verbindung 
der Formel II 



oder eines Salzes davon umfaRt, worin R-| bis R 4 und X-| bis X 3 wie in Anspruch 1 definiert sind, und Z-, ist ein 
Rest, der in die Gruppe -C(=NOH)-NH 2 mit Hydroxylamin oder einem Salz davon umgewandelt werden kann, 
gegebenenfalls in Hydroxy-geschutzter Form, und gewunschtenfalls Umwandlung einer Verbindung der Formel I 
in eine andere Verbindung der Formel I, Umwandlung einerfreien Verbindung der Formel I in ein Salz, Umwandlung 
eines Salzes in die freie Verbindung der Formel I oder in ein anderes Salz, oder Trennung eines Gemisches von 
Isomeren und Isolierung des gewunschten Isomeren. 



Revendications 

1. Compose de formule I 




CO-Rj 
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dans laquelle le groupe C(=NOH)-NH 2 peut etre une forme tautomere; et leurs sels pharmaceutiquement accep- 
tables; formule dans laquelle: 

R 1 est un groupe amino ou amino mono- ou di-substitue par un substituant choisi parmi un radical hydrocar- 
bone aliphatique, un radical hydrocarbone arylaliphatique, un radical aromatique et un radical hydrocarbone 
cycloaliphatique, ou est un groupe amino di-substitue par un radical hydrocarbone aliphatique divalent ou par 
ledit radical interrompu par un atome d'oxygene; 

R 2 est un atome d'hydrogene, un atome d'halogene, un radical trifluoromethyle, un radical hydrocarbone ali- 
phatique ou un radical hydroxy; ou R 2 est un radical hydroxy qui est etherifie par un alcool aliphatique, un 
alcool arylaliphatique ou un alcool aromatique, ou qui est esterifie par un acide carboxylique aliphatique ou 
arylaliphatique; ou R 2 est un radical hydroxy qui est etherifie par un alcool aliphatique substitue par un groupe 
carboxy, un groupe carboxy etherifie ou un groupe carboxy amide; 

X-, et X 3 , independamment Tun de I'autre, sont des atomes d'oxygene (-O-) ou de soufre (-S-); et 
X 2 est un radical hydrocarbone aliphatique divalent qui peut etre interrompu par un radical aromatique; et 
R 3 et R 4 sont, independamment Tun de I'autre, un atome d'hydrogene, un atome d'halogene, un radical tri- 
fluoromethyle, un radical hydrocarbone aliphatique, un radical hydroxy ou un radical hydroxy etherifie par un 
alcool aliphatique ou esterifie par un acide carboxylique aliphatique ou arylaliphatique; et ou le groupe aryle, 
dans les definitions ci-dessus, peut etre, independamment des autres, par ailleurs substitue par un ou plusieurs 
substituants choisis parmi un atome d'halogene, un radical trifluoromethyle, un radical hydrocarbone alipha- 
tique, un radical hydroxy ou un radical hydroxy etherifie par un alcool aliphatique ou esterifie par un acide 
carboxylique aliphatique ou arylaliphatique; le radical hydrocarbone cycloaliphatique pouvant etre substitue 
par un radical aliphatique; 

ou sel pharmaceutiquement acceptable de ce compose. 

Compose de formule I selon la revendication 1 , 
dans lequel 

R-i est un groupe amino ou amino mono- ou di-substitue par un substituant choisi parmi les groupes alkyle 
inferieur, alcenyle inferieur, alcynyle inferieur, phenylalkyle inferieur, phenylalcenyle inferieur, phenylalcynyle 
inferieur, phenyle, naphtyle, indanyle, fluorenyle, cycloalkyle et cycloalcenyle; les groupes cycloalkyle et cy- 
cloalcenyle etant chacun non substitue ou mono- ou poly-substitue par un groupe alkyle inferieur; ou est un 
groupe amino qui est di-substitue par un groupe alkylene inferieur; 

R 2 est un atome d'hydrogene, un atome d'halogene, un groupe trifluoromethyle, alkyle inferieur, alcenyle in- 
ferieur, alcynyle inferieur, hydroxy, alcoxy inferieur, alcenyloxy inferieur, phenylalcoxy inferieur, phenoxy, al- 
canoyloxy inferieur, alcenoyloxy inferieur ou phenylalcanoyloxy inferieur; ou R 2 est un groupe alcoxy inferieur 
substitue par un groupe carboxy, alcoxycarbonyle inferieur, aminocarbonyle ou mono- ou di-alkylaminocar- 
bonyle inferieur; 

X-| et X 3 , independamment I'un de I'autre, sont O ou S; 

X 2 est un groupe alkylene inferieur, alkylene inferieur-phenylene-alkylene inferieur ou alkylene inferieur- 
naphtylene-alkylene inferieur; et 

R 3 et R 4 sont, independamment I'un de I'autre, un atome d'hydrogene, un atome d'halogene, un groupe tri- 
fluoromethyle, alkyle inferieur, alcenyle inferieur, alcynyle inferieur, hydroxy, alcoxy inferieur, alcenyloxy infe- 
rieur, phenylalcoxy inferieur, alcanoyloxy inferieur, alcenoyloxy inferieur ou phenylalcanoyloxy inferieur; les 
radicaux aromatiques, dans les definitions ci-dessus, a savoir phenyle, naphtyle, indanyle et fluorenyle, etant, 
independamment les uns des autres, non substitues ou substitues par un ou plusieurs substituants choisis 
parmi les groupes halogeno, trifluoromethyle, alkyle inferieur, alcenyle inferieur, alcynyle inferieur, alcoxy in- 
ferieur, alcenyloxy inferieur, phenylalcoxy inferieur, alcanoyloxy inferieur, alcenoyloxy inferieur et phenylalca- 
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noyloxy inferieur; les radicaux dits "inferieurs" ne comportant pas plus de 7 atomes de carbone; ou un sel 
pharmaceutiquement acceptable de ce compose. 

Compose de formule I selon la revendication 1 ou 2, dans lequel -CO-R-, est situe en position 4 (para) ou 3 ou 5 
(meta) du noyau phenylique correspondant par rapport a -X-,-; R 2 - est situe en position 2 (ortho) ou en position 3 
(meta) du noyau phenylique correspondant par rapport a -X-|-; et -C(=NOH)-NH 2 est situe en position 4 (para) du 
noyau phenylique correspondant par rapport a -X 3 -; ou un sel pharmaceutiquement acceptable de ce compose. 

Compose selon la revendication 1, de formule IA 




o 

ii 

R,-C 

*3 



dans laquelle le groupe C(=NOH)-NH 2 peut etre une forme tautomere; et leurs sels pharmaceutiquement accep- 
tables; et dans laquelle 

R-, est un groupe di-(alkyl en C-|-C 4 )amino, un groupe (phenyl-alkyl en C-,-C 4 )amino, un groupe (alkyl en C-,- 
C 4 )(phenyl-alkyl en C-|-C 4 )amino, un groupe di-(cycloalkyl en C 3 -C 6 )amino, qui est non substitue ou substitue 
par un groupe alkyle en C-|-C 4 , ou 1 -piperidinoqui est non substitue ou substitue par un groupe alkyle en C-1-C4; 
R 2 est un atome d'hydrogene, un groupe hydroxy un atome d'halogene ou un groupe alcoxy en C-,-C 4 ; ou R 2 
est un groupe alcoxy en C-1-C4 qui est substitue par un groupe carboxy alcoxycarbonyle inferieur, aminocar- 
bonyle, hydroxyaminocarbonyle, ou par un groupe mono- ou di- (alkyl inferieur)aminocarbonyle; 
X-, et X 3 sont O; 

X 2 est un groupe alkylene en C 4 -C 7 , et 

R 3 et R 4 sont des atomes d'hydrogene, d'halogene, des groupes trifluoromethyle, alkyle en C r C 4 ou alcoxy 
en C r C 4 ; les radicaux dits "inferieurs" ne comportant pas plus de 7 atomes de carbone; ou un sel pharma- 
ceutiquement acceptable de ce compose. 

Compose de formule IA selon la revendication 4, dans lequel 

R-i est un groupe di-(alkyl en C-|-C 4 )amino ou (alkyl en C-|-C 4 )-phenylamino; 
R 2 est un atome d'hydrogene ou un groupe alcoxy en C r C 4 ; X-, et X 3 sont O; 
X 2 est un groupe alkylene en C 4 -C 7 ; et 
R 3 et R 4 sont des atomes d'hydrogene. 

Compose de formule IA selon la revendication 4, dans lequel 

R-i est un groupe di-ethylamino, di-isopropylamino ou phenylisopropylamino; 

R 2 est un atome d'hydrogene ou un groupe methoxy; 

X 1 et X 3 sont O; 

X 2 est un groupe pentylene; et 

R 3 et R 4 sont des atomes d'hydrogene. 

Compose selon la revendication 1, de formule IB 
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5 




(IB) 



w 

dans laquelle le groupe C(=NOH)-NH 2 peut etre une forme tautomere; et dans laquelle; 

R-i est un groupe di-(alkyl en C-|-C 4 )amino, (alkyl en C 1 -C 4 )phenylamino ) (alkyl en C-|-C 4 )-(phenyl-alkyl en C-,- 
C 4 )amino, un groupe di-(cycloalkyl en C 3 -C 6 )amino, qui est non substitue ou substitue par un groupe alkyle 

15 en C-|-C 4j ou 1-piperidino qui est non substitue ou substitue par un groupe alkyle en C-|-C 4 , 

R 2 est un atome d'hydrogene, un groupe hydroxy un atome d'halogene ou un groupe alcoxy en C-,-C 4 , ou R 2 
est un groupe alcoxy en C-|-C 4 qui est substitue par un groupe carboxy alcoxycarbonyle inferieur, aminocar- 
bonyle, hydroxyaminocarbonyle ou mono- ou di-alkylaminocarbonyle inferieur; X-, et X 3 sont O; 
X 2 est un groupe alkylene en C 4 -C 7 ; et 

20 r 3 et R 4 sont independamment Tun de I'autre, des atomes d'hydrogene, d'halogene, des groupes trifluorome- 

thyle, alkyle en C r C 4 ou alcoxy en C r C 4 ; ou un sel pharmaceutiquement acceptable de ce compose. 

8. Compose de formule IB selon la revendication 7, dans lequel 

25 r 1 est un groupe di-(alkyl en C-|-C 4 )amino ou (alkyl en C-|-C 4 )phenylamino; 

R 2 est un atome d'halogene, un groupe fluoro, chloro, hydroxy ou alcoxy en C-|-C 4 ; ou R 2 est un groupe 
carboxy(alcoxy en C-|-C 4 ), (alcoxy en C-|-C 4 )carbony I (alcoxy en C-|-C 4 ) ou aminocarbonyl(alcoxy en C-|-C 4 ); 
X 1 et X 3 sont O; 

X 2 est un groupe alkylene en C 4 -C 7 ; et 
30 R 3 et R 4 sont des atomes d'hydrogene. 

9. Compose de formule IB selon la revendication 7, dans lequel 

R-i est un groupe di-ethylamino, di-isopropylamino ou phenylisopropylamino; 
35 R 2 est un atome d'halogene, un groupe fluoro, chloro, methoxy ou hydroxy; ou R 2 est un groupe alcoxy en 

C-| -C 4 substitue par un groupe carboxy, (alcoxy en C-, -C 4 )carbonyle ou aminocarbonyle, dans lequel I'oxygene 

et le substituant sont separes par un atome de carbone; 

X-| et X 3 sont O; 

X 2 est un groupe pentylene; et 
40 r 3 et R 4 sont des atomes d'hydrogene. 

10. 4-[5-[4-[Amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-hydroxy-N,N-bis(1 -methylethyl)benzamide selon la re- 
vendication 1, ou sel pharmaceutiquement acceptable de ce compose. 

45 11. 4-[5-[4-[Amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-hydroxy-N-(1-methylethyl)-N-phenylbenzamide selon 
la revendication 1, ou sel pharmaceutiquement acceptable de ce compose. 

12. 2-[5-[5-[4-[Amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-[N,N-bis(1-methylethyl)aminocarbonyl]phenoxy] 
acetate d'ethyle selon la revendication 1 , ou sel pharmaceutiquement acceptable de ce compose. 

50 

13. 2-[5-[5-[4-[Amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-[N,N-bis(l-methylethyl)aminocarbonyl]phe 
2-methylpropanoate d'ethyle selon la revendication 1 , ou sel pharmaceutiquement acceptable de ce compose. 

14. Acie 2-[5-[5-[4-[amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-[N,N-bis(1-methylethyl)aminocarbonyl]pn 
55 noxy]-2-methylpropano!que selon la revendication 1 , ou sel pharmaceutiquement acceptable de ce compose. 

15. 4-[5-[4-[Amino(hydroxyimino)methyl]phenoxy]pentyloxy]-2-chloro-N-(1 -methylethyl)-N-phenylbenzamide selon la 
revendication 1, ou sel pharmaceutiquement acceptable de ce compose. 
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16. Composition pharmaceutique comprenant un compose selon I'une quelconque des revendications 1 a 15 et un 
vehicule pharmaceutiquement acceptable. 

17. Compose selon I'une quelconque des revendications 1 a 15, a utiliserdans un procedede traitement therapeutique 
de I'animal ou du corps humain. 

18. Compose selon I'une quelconque des revendications 1 a 15, a utiliser dans le traitement, chez un mammifere, 
d'une maladie ou d'un syndrome repondant a I'antagonisme selectif des recepteurs LTB 4 . 

19. Utilisation d'un compose selon I'une quelconque des revendications 1 a 15 pour la fabrication d'une composition 
pharmaceutique. 

20. Utilisation d'un compose selon I'une quelconque des revendications 1 a 15 pour la fabrication d'une composition 
pharmaceutique servant au traitement, chez un mammifere, d'une maladie ou d'un syndrome repondant a I'anta- 
gonisme selectif des recepteurs LTB 4 . 

21. Procede de preparation d'un composition de formule I selon la revendication 1, qui comprend le traitement d'un 
compose de formule II, 



CO-R { 




ou d'un de ces sels, formule dans laquelle R-|-R 4 et X-|-X 3 sont tels que definis dans la revendication 1 et Z-| est 
un radical qui peut etre transforme en groupement -C(=NOH)-NH 2 , avec de I'hydroxylamine, ou un sel de celle- 
ci, eventuellement sous forme hydroxy-protegee, 

et, le cas echeant, la transformation d'un compose de formule I en un autre compose de formule I , la transformation 
d'un compose libre de formule I en un sel, la transformation d'un sel en compose libre de formule I ou en un autre 
sel, ou la separation d'un melange d'isomeres et I'isolement de I'isomere recherche. 
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